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(54) Bleaching compositions 

(57) There is provided a bleaching composition con- 
taining an oxygen-releasing bleach system preferably 
comprising a hydrogen peroxide source and a peroxy- 
acid bleach precursor compound, a transition metal con- 
taining bleach catalyst and a clay mineral compound. 
Preferably the composition also contains a clay floccu- 



lating agent. 

The composition Is useful In the bleaching df stains 
from stained coloured fabrics. Tlie clay mineral com- 
pound acts to inhibit the fading of the colour of said fab- 
rics during the stain bleaching process. 
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Description 

This invention relates to bleaching compositions containing an oxygen releasing bleach system, a bleach catalyst, 
a clay mineral compound and preferably a clay flocculating agent. 
s Th satisfactory removal of bleachabi soils/stains such as tea, fruit juice and coloured vegetable soils from stained 

fabrics is a particular challenge to the formulator f a bleaching composition for us in a laundry v\^ashing method. 

Traditionally, the removal of such bleachable stains has been enabled by the use of bleach components such as 
oxygen bleaches, including hydrogen peroxide and organic peroxyacids. The organic peroxyacids are often obtained 
by the in situ perhydro*ysis reaction between hydrogen peroxide and an organic peroxyacid bleach precursor. More 
10 recently, products containing bleach catalysts, particularly manganese bleach catalysts have become of interest. 

A problem which is encountered with bleaches containing bleach catalysts m laundry washing methods is the 
propensity of these bleaches to damage the fabrics being washed. Types d fabric damage can include fading of col- 
oured dyes on the fabrics, or in nrwe extreme cases structural damage to the fibres of the fabric resulting for example, 
in 'pin-hole' formation in the fabrics. The problem can. in particular, be encountered when the detergent product is 
IS added in bulk to a bath containing a tightly compressed fabric load during a prelreatment soaking method. 

The detergent formulator thus faces the dual challenge of formuiatirrg a product which maximises bleachable 
soil/stain removal but mffiimises the occurrence of any unwelcome fabric damage effects of the catalytb bleaching 
system. 

It is an object of the present inventkxi to provide bleach catalyst conlaining bleaching compositions suitable for 
20 use in laundry washing methods having good bleachable stain removal wherein the compositions show reduced pro- 
pensity to cause fabric damage. 

The Applicants have found that the problem of fabric damage, and particularly of fabric cotour fading, can be 
reduced by the inclusion of a clay mineral compound into a bleaching composition having a bleach system employing 
a transition metal bleach catalyst. This reduction in fabric damage is enhanced by the inclusion additionally <^ a clay 
25 flocculating agent into the composition. 

The inclusion of the clay mineral compound and of any clay flocculating agent has been found not to significantly ^ 
compromise the bleachable stain removal ability of the composition. 

Laundry compositions including clay mineral compounds and clay fkxxulating agents for the purpose of providing 
fabric softening effects have prevk>usly been disctosed in European Patent Applications No.s EP-A-299,575 and EP- 
30 A-31 3.1 46. Whilst these documents disclose that the compositbns may contain optkxial bleaching agents they contain 
no disctosure relating to the use of bleach catalysts. Furthemrwre, they provide no teaching of the use of clay mineral 
compounds, partcularty in combination with clay flocculating agents to inhibit fabric damage, including cotour fading. 

Bleach compositions including manganese containing bleach catalyst have been descrtoed, for example, in Eu- 
ropean Patent Applications No.s EP-A-549,271; EP-A-549,272; EP-A-544,490, EP-A-544,440. EP-A-458,397; EP-A- 
35 458,398 and U.S. Patents No.s US 4,430.243; US 4,728.455; US 5,114,606; US 5,114.611, US 5,153.161. US 
5,194,416; US 5.227,084; US 5.244.594; US 5,246.621; US 5,256,779; US 5,274.147; US 5.280.117; and US 
5,284,944. None of these documents disctose the use of clay mineral compounds to inhibit fabric colour fading asso- 
ciated with the manganese bleach catalyst component. 

Ail documents cited in the present descriptton are, in relevant part, incorporated herein by reference. 

40 

Summary of the Invention 

According to the present inventton there is provided a bleaching corr^xjsition adapted for use in a laundry washing 
method containing 

4S 

(a) an Qxygen-releesing bleach system; 

(b) a transitton metal containing bleach catalyst; and 
so (c) a clay mineral compound; 

Most preferably, the composition contains a clay flocculating agent. 

Preferably, the clay mineral compound is a smectite clay compound present at a level of from 0.05% to 40% by 
weight of the composiion. 

55 Preferably, the clay flocculating agent where present is an organic polymeric naterial having an average molecular 

weight of from 1 00,000 1 1 0,000,000. preferably present at a level of from 0.005% to 1 0% by weight of th composition. 
Pr f rably. the weight ratio of th clay mineral compound to any clay flocculating ag nt is from 300: 1 to 5:1 . 
Th transition metal containing bl ach catalyst is typically selected from the group consisting of MniV2(u-0)3 
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(1 ,4.7-trim thyl-1 .4.7-tria2acyclononane)2-(PF6)2: Mn'"2(u-0)i (u-OAc)2(1 .4,7-tri-memyl-1 ,4,7-tria2acyciononan0)2- 
(0104)2; Mn'v^(u-0)6(1,4,7-triazacyclononane)4-(C04)2; Mn'"Mn'V"-0)i(u-OAc)2{1,4,7-trimethyl-1,4.7-triazacy- 
clononane)2-(CI04)3; Mn(1,4,7-trimethyl-1,4.7-triaza-cyclononan (OCHaja-CPFe); Co(2.2'-bispyricJyl-amine)C!2; Di- 
(tsothio-cyanato)bispyridylamin -cobalt (II); trisdipyridylamin -cobalt (II) per-chlorate; Co(2.2-bispyridylannine)2- 

5 O2CIO4; Bis-(2,2'-bispyridylamine) copp r(il) per-chtorate; tris(di-2-pyridylamine) iron (II) perchlorate; Mn gluconate; 
Mn(CF3S03)2; Co(NH3)sCI; binuclear Mn complexed with tetra-N-d ntat and bi-N-dentate ligands, including N4Mn"' 
{u-0)2Mn>VN4)+and (Bipy2Mn'"(uO)2Mn'Vbipy2]-(C04)3 and mixtures thereof. 

According to another aspect of the present invention there is provided the use, in a method for washing stained 
fabrics, of a bleaching composition containing an axygen-releasing bleach system and a transition metal containing 

10 bleach catalyst wherein said composition contains a clay mineral compound to inhibit damage to the fabrics during the 
wash. 

Oxygen-releasing bleaching system 

^5 An essential feature of the invention is an oxygen-releasing bleaching system containing essentially an oxygen 

bleaching species including for example, inorganic perhydrate bleaches and organic peroxyacids. 

tn a preferred execution the bleaching system contains a hydrogen peroxide source and a peroxyacid bleach 
precursor compound. The production the peroxyacid occurs by an in situ reaction of the precursor with a source of 
hydrogen peroxide. Preferred sources of hydrogen peroxide include inorganic perhydrate bleaches. 

20 

inorganic perhydrate bleaches 

Inorganic perhydrate salts are a preferred source of hydrogen peroxide. These salts are normally incorporated in 
the form of the sodium salt at a level of from 1% to 40% by weight, nrrare preferably from 2% to 30% by weight and 
2S most preferably from 5% to 25% by weight of the compositions. 

Examples of inorganic perhydrate salts include pertx>rate, percarbonate, perphosphate, persulfate and persilicate 
salts. The inorganic perhydrate salts are rxxnr^lly the alkali metal salts. The inorganic perhydrate salt may be included 
as the crystalline solid without addrtior^ protection. For certain perhydrate salts however, the preferred executions of 
such granular compositions utilize a coated form of the material which provties better storage stability for the perhydrate 
30 salt in the granular product. 

Sodium pertsorate can be in the form of the monohydrate of nominal formula Na60^202 ^® tetrahydrate 

Na8p2H202-3H20. 

Sodium percarbonate, which is a preferred perhydrate for inclusion in compositions in accordance with the inven- 
tion, is an addition compound having a fomnula corresponding to 2Na2C03.3H202. and is available commercially as a 
35 crystalline solid. The percarbonate is moet preferably incorporated into such compositior^ in a coated form which 
provides in product stability. 

A suitable coating material providing in product stability comprises mixed salt of a water soluble alkali metal sul- 
phate and carbonate. Such coatings together with coating processes have previously been described in G&-1 ,466,799, 
granted to Interox on 9th March 1977. The weight ratb of the mbced salt coating material to percarbonate lies in the 
40 range irm\ 1 : 200 to 1 : 4, more preferably from 1 : 99 to 1 : 9. and most preferably from 1 : 49 to 1 : 1 9. Preferably, the 
mixed salt is of sodium sulphate and sodium carbonate which has the general formula Na2S04.n.Na2CP3 wherein n 
is form 0.1 to 3, preferably n is from 0.3 to 1 .0 and most preferably n is from 0.2 to 0.5. 

Other coatings which contain silicate (alone or with borate salts or bore acids or other inorganics), waxes, oils, 
fatty soaps can alos be used advantageously within the present invention. 
^ Potassium peroxymonopersulfate is another inorganc perhydrate salt of use in the detergent compositkxis herein. 

Peroxyacid bleach precursor 

Peroxyacid bleach precursors are preferably incorporated at a level of from 0.5% to 20% by weight, more preferably 
so from 1 % to 1 5% by weight, nrK>st preferably from 1 .5% to 10% by weight of the compositbns. 

Suitable peroxyacid bleach precursors typically contain one or nrx^re N- or Oacyl groups, which precursors can 
be selected from a wide range of classes. Suitable classes include anhydrides, esters, imides and acylated derivatives 
of imidazoles and oximes. Examples of useful materiais within these classes are disck>sed in GB-A-1 586789. Suitable 
esters are disclosed in GB-A-836988, 864798, 1147871,2143231 and EP-A-01 70386. 

Suitable peroxyacid bleach precursor compounds include the N-acylated lactams, perbenzoic acki and perbenzoc 
acid derivative precurosrs, peroxyacid precursors and alkyi fatty acid precursor compounds described in more detail 
h reinafter. 
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N-acylated lactam precursor compound 

N-acylated precursor cornpounds of the lactam class are disclosed generally ir 3B-A-855735. Whilst the broadest 
aspect of the invention contemplates the us of any lactam useful as a p roxyecki precursor, preferred materials 
comprise the caprolactams and valerolactams. 

Suitable N-acylated lactam precursors have the formula: 



O C-CH2— CH2 
^ II I I 

^CH2-fCH2]„ 

wherein n is from 0 to about 8. preferably from 0 to 2, and is H, an alkyl. aryl, aftoxyaryl or alkaryl group containing 
from 1 to 12 carbons, or a substituted phenyl group containing from 6 to 16 carbon atoms 
Suitable caprolactam bleacti precursors are of the formula: 



IS 



20 



25 



30 



II 



CHp CH2 

\ 

r1— C — N / 

CH2 

wherein is H or an alkyl, aryl, alkoxyaryl or alkaryl group containing from 1 to 12 carbon atoms, preferably from 6 
to 12 carbon atoms, mosX preferably is phenyl. 
Suitable valero lactams have the formula: 



3S 



40 



N 



■CH- 



45 



so 



SS 



wherein R^ Is H or an alkyl, aryl, alkoxyaryl or alkaryl group containing from 1 to 12 carbon atoms, preferably from 6 
to 12 carbon atoms. In highly preferred embodiments, is selected from phenyl, teptyl, octyl, nonyl, 2.4,4-trimethyl- 
pentyl, decenyl and mixtures thereof. 

The most preferred materials are those which are normally solid at <30'*C, particularfy the phenyl derivatives, ie. 
benzoyl valerolactam, benzoyl caprolactam and their substituted benzoyl anak>gues such as chtoro, amino alkyl, alkyl, 
aryl and alkoxy derivatives. 

Caprolactam and valerolactam precursor materials wherein the R^ moiety corcains at least 6, preferably from 6 to 
12. carbon atoms provide peroocyackls on perhydrolysis of a hydrophobic character whk:h afford nucleophilic and body 
soil clean-up. Precursor compounds wherein R^ comprises from 1 to 6 carbon aioms provkje hydrophilic bleaching 
species whk:h are partk;ularfy efficient for bleaching beverage stains. Mixtures of "hydrophobic* and 'hydrophilic' capro- 
lactams and valero lactams, typically at weight ratos of 1 :5 to 5: 1 . preferably 1:1 , can be used herein for mixed stain 
removal benefits. 

Highly preferred caprolactam and valerolactam precursors include benzoyl caprolactam, nonanoyi capro-lactam, 
benzoyl val rolactam. nonanoyi vat rolactam, 3,5>5-trimethylhexanoyl caprolactan. 3.5,5-trimethylhexanoyl valerol- 
actam, octanoyi caprolactam, octanoyi val rolactam, decanoyi caprolactam, decanoyt valerolactam, undecenoyt capro- 
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lactam, und cenoyl valerolactam, (6-octanamidocaproyl)oxybenzGne-sulfonate, (6-nonanamidocaproyl)oxybefu - 
nesulfonate. (6<iecanamidocaproyl)-o)cybenzenesulfonate. and mixtures thereof. Examples of highly preferred sub- 
stituted aenzoyi lactams include methylbenzoyi caprolactam, methylbenzoyi valerolactam, thylbenzoyi caprolactam. 
thylbenzoyi valerolactam. propylb nzoyi caprolactam, propylbenzoyl valerolactam, tsopropylbenzoyi caprolaciam! 
isopropytbenzoyi valerolactam, butylb nzoyI caprolactam, butylbenzoyi valerolactam. tert-butylbenzoyi caprolactam, 
tert-butytbenzoyi valerolactam, pentylbenzoyi caprolactam. pentylb nzoyI valerolactam, hexylbenzoyi caprolactam! 
hexylbenzoy! valerolactam, ethoxybenzoyi caprolactam. ethoxybenzoyi valerolactam, propoxybenzoyi caprolaaam, 
propoxybenzoyi valerolactam. isopropoxybenzoyi caprotoam, isopropoxybenzoyl valerolactam. butoxybenzoyi 
caprolactam. butoxybenzoyi valerolactam. tert-butoxybenzoyt caprolactam. tert-butoxybenzoyi valerolactam, pentoxy- 
benzoyl caprolactam, pentoxybenzoyi valerolactam. hexoxybenzoyi caprolactam, hexoxybenzoyi valerolactam, 
2.4,6-trchlorobenzoyl caprolactam. 2,4,6-trichlorobenzoyl valerolactam, pentafluorobenzoyi caprolactam. pentafiuor- 
obenzoyi valerolactam. dichlorobenzoyi caprolactam, dimethoxybenzoyi caprolactam, 4-chlorobenzoyl caprolactam, 
2,4-dic«orort)enzoyl caprolactam. terephthaloyi dicaprolactam, pentafluorobenzoyi caprolactam, pentafluorobenzoyi 
valerolactam, dichlorobenzoyi valerolactam, dlmethoxyb^zoyl valerolactam, 4-chlorobenzoyl valerolactam. 
2,4-dicNorofbenzoyl valerolactam, terephthaloyi divaleroiactam, 4-nitrobenzoyl caprolactam. 4-nitrobenzoyl vaterol- 
actam, and mixtures thereof. 

Perbenzoic acid precursor 

Essentially any perbenzoic acid precursors are suitable herein, including those of the N-acylated lactam class, 
which are preferred. 

Suiiabie O-acyiated perbenzoic acid precursor compounds include the substituted and unsubstituted benzoyl ox- 
ybenzene sulfonates, including for example benzoyl oxybenzcne sulfonate: 

o 

Also suitable are the benzoylation products of sorbitol, glucose, and all saccharides with benzoylating agents, 
includhg tor example: 



AcO 



OBz 

Ac =: COCH3; Bz = Benzoyl 

Preferred perbenzoic acid precursor compounds of the imide type include N-benzoyI succinimide, tetrabenzoyl 
ethylene cfiamine and the N-benzoyI substituted ureas. Suitable imidazole type perbenzdc acid precursors include N- 
benzoyl imidazole and N-benzoyI benzimidazole and other us^ui N-acyl group-containing perbenzoic acid precursors 
include K-benzoyI pyrrolidone, dibenzoyi taurine and benzoyl pyroglutamic acid. 

Preferred perbenzoic acid precursors include the benzoyl diacyl peroxides, the benzoyl tetraacyl peroxides, and 
the compound having the formula: 

o o 

Phth^ic anhydride is another suitabi p rbenzoic acid precursor compound h rein: 
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Perfaenzoic acid derivative precursors 

Suitable perbenzoic acid derivative precursors include any of the herein disclosed perbenzoic precursors in which 
the perbenzoic group is substituted by essenttalty any functional group including alky) groups. 

Cationic peroxyacid precursors 

Cationic peroxyacid precursor compounds are also suitable herein. Typically such cationic peroxyacid precursors 
are formed by substituting the peroxyadd part with an ammonium or alkyl amnvnonium group, preferably an ethyl or 
methyl amnnonium group. 

Cationic peroxyacid precursors are described in U.S. Patents 4.904,406; 4,751.015; 4.988,451; 4.397,757; 
5.269,962; 5.127.852; 5.093.022; 5,106^; UK. 1.382.594; EP475.512. 458.396 and 284.292; and in JP 87-31 8,332. 

Examples of prefen-ed cationic peroocyacid precursors are described in UK Patent Application No. 9407944.9 and 
US Patent Application Nos. 08/29890a 06/298650, 08/298904 and 08/298906. 

Suitable cationic peroxyacid precursors include any of the ammonium or alkyl ammonium substituted alkyl or ben- 
zoyl oxybenzene sulfonates, N-acytated caprolactams. and monobenzoyftetraacetyl glucose benzoyl peroxides. 

A preferred cationically substituted benzoyl oxybenzene sulfonate is the 4-<trinrrathy) ammonium) methyl derivative 
of benzoyl oxyberuene sulforiate: 



A preferred cationically sut)stituted alkyl oxybenzene sulfonate is the methyl amrDonium derivative of 2,3.3-tri- 
methyl hexanoybxybenzene sulfor^ate. 

Preferred cationic peroxyacid precursors of the N-acytated caprolactam class include the trialkyl amnrx)nium nwth- 
ylene benzoyl caprolactanns, partkiularty trimethyl amnxwiium methylene benzoyl caprolactam: 



Another preferred cationic peroxyacid precursor is 2-(N.N,N-trimethyl amnronium) ethyl sodium 4-su!phophenyl 
carbonate chbride. 

Alkyl fatty peroxyackj bleach precursors 

Alkyl fatty peroxyackJ bleach precursors form alkyl fatty peroxyackis on perhydrolysis. Preferred precursors of this 
type give ris to peracetic acki on perti^irolysls. 

Preferred alkyl fatty peroxyackJ precursor compounds of the imide type include the N-.N.N^Ni tetra acetylated 
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alkylen diamiTOs wherein the alkylen group contains from 1 to 6 cartxjn atoms, particularly those compounds In 
which the alkytere group contains 1, 2 and 6 carbon atoms. Tetraarstyl ethylene diamine (TAED) is particularly pre- 
ferred. 

Amide substituted peroxvacid bleach precursors 

Another preferred class of peroxyacid bleach activator compounds are the amide substituted compounds of the 
following gener^ formulae: 



wherein Ri is an aflcyl group with from 1 to 1 4 carbon atonns. is an aScylene, arylene, and alkarylene group containing 
from 1 to 14 carbon atoms, and Is H or an alkyl. aryl. or alkaryl group containing 1 to 10 carbon atoms and L can 
be essentially any leaving group. preferably contains from 6 to 12 carbon atoms. R2 preferably contains from 4 to 
8 carbon atoms. Ri may be straight chain or branched alkyi conlamng branching, substitution, or both and may be 
sourced from eSher synthetk: sources or natural sources including for example, tallow fat Analogous structural varia- 
tions are permissfcte for R2. The substitution can include alkyI, aryl. hak^gen, nitrogen, sulphur and other typbal sub* 
stituent groups or organc compounds. is preferably H or methyl. R' and R^ should not contain more than 1 8 carbon 
atoms in total. L may be selected from any of the leaving groups described hereinbefore for the analogues having Ri 
as an aryl or alkaryl group. Amide substituted bleach activator compounds of this type are described In EP-A-01 70386. 

The L group must be sufficiently reactive for the reaction to occur within the optimum time frame (e.g., a wash 
cycle). Howevec, J L is too reactive, this activator will be difficult to st^ilize for use in a bleaching compositton. These 
characteristics are generally paralleled by the pKa of the conjugate acid of the leaving group, although exceptions to 
this convention are known. Ordinarily, leaving groups that exhibit such behavkjur are those In which their conjugate 
acid has a pKa in the range ol from 4 to 1 3, preferably from 6 to 11 and most preferably from 8 to 11 . 

Preferred Weach precursors are those wherein FO , R2 and RS are as defined for the amide substituted compounds 
and L is selected from the group consisting of: 



r1 — Q — 1^ — r2 — c — L 



II 1, II 

O O 



or 






O 




O 

-N-C-CH-R* 



N N 





Y 




Y 



-0-CH=C-CH=CH2 



0-CH=C-CH=CH2 





0 




n 

o 



II 

o 
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R3 

-0-C=CHR* ,and 
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SO 



and mixtures thereof, wherein is an alkyi, aryt or atoryl group containing from 1 to 14 cartxxi atonr«. is an alkyi 
chain containing from 1 to 8 carbon atoms, is H or R^, and Y is H or a solubilizing group. 

The preferred solubilizing groups are -SO3-M+. -CO2-M+, •SO4-M+, -N+(R3)4X- and 0<"N(R3)3 and most pref- 
erably -SO3-M+ and -COg-M* wherein R3 Is an alkyi chain containing from 1 to 4 cart>on atoms, M is a cation which 
provides solubility to the bleach activator and X is an anion whk;h provides solubility to the bleach activator. Preferably. 
M is an alkali metal. amrrK>nium or substituted armionium cation, with sodium and potassium being most preferred, 
and X is a halide. hydroxide, methylsulfate or acetate anion. It should be noted that bleach activators with a leaving 
group that does not contain a solubilizing groups should be well dispersed in the bleaching solutk)n in order to assist 
in their dissolutbn. 

Orqanc peroxvackte 

The compositfons may contain as conrponents of the bleaching system organic peroxyacids, typically at a level of 
from 1% to 15% by weight, more preferably from 1% to 10% by weight of the composition. 

A preferred class of organic peroxyacid compounds are the amkie substituted compounds of the following general 
formulae: 




wherein Ri is an alkyi, aryt or alkaryl group with from 1 to 1 4 carbon atoms, RP is an alkylene, arylene, and alkarylene 
group containbig from 1 to 14 carbon atoms. m\ is H or an alkyi, aryl. or alkaryl group containing 1 to 10 carbon 
atonns. R^ preferably contains from 6 to 12 carbon atonris, preferably contains from 4 to 8 carbon atonrts. may 
be straight chain or branched alkyi, substituted aryl or alkylaryl containing branching, substitution, or both and may be 
sourced from either synthetk; sources or natural sources including for example, taltow fat Analogous structural varia- 
tions are pemnissible for R2. The substitution can include alkyi, aryl, hatogen. nitrogen, sulphur and other typk:al sub- 
stituent groups or organic compounds. R^ is pr^aably H or methyl. R^ and should not contain more than 1 8 carbon 
atoms in total. Amide substituted organc peroxyacd compounds of this type are described in EP-A-01 70386. 

Other organic peroxyacids include diperoxydodecanedioc acid, diperoxytetradecanedkx acKl, diperoxyhexade- 
canedkx; ackJ. nxxio- and diperazelaic ackj, mono- and diperbrassylic ackJ. 

Bleach catalyst 

The compositkxis contain a transition met^ containing bleach catalyst. 

One suitable type of bleach catalyst is a catalyst system comprising a heavy metal catbn of defined bleach catalytic 
activity, such as copper, iron or manganese catkans, an auxiliary metal catkin having little or no bleach catalytic activity, 
such as zinc or aluminum cations, and a sequestrant having defined stability constants for the catalytK and auxiliary 
metal catkxis, particularly ethylenediaminetetraacetic acid. ethylenediaminetetra(methytenephosphonic acid) and wa- 
ter-soluble salts thereof. Such catalysts are disclosed in U.S. Pat. 4,430,243. 

Other types of bleach catalysts include the manganese-based complexes disclosed in U.S. Pat. 5,246,621 and U. 
S. Pat. 5.244,594. Preferred examptes of these catalysts include Mn'V2(u-0)3( 1,4.7-trimethy 1-1.4. 7-triazacyclonon- 
ane)2-(PF6)2,Mn"i2(u-0)i {u-OAc)2(1 .4,7-trimethyl-l ,4,7-triazacyck5nonane)2-(C!04)2. Mn'V4(u-0)6{l ,4,7-triazacy- 
ctononane)4-(C104)2, Mn"'Mn'V4(u-0)^(u-OAc^-<1.4,7-trimethyl-1.4,7-triazacyckxK)nane)2-(CI04)^^ and mixtures 
thereof. Others are described in European patertt application publication no. 549.272. Other ligands suitable for use 
herein include 1,5,9-trimethyl-1.5,9-triazacyck3dodecane, 2-methy!-1,4,7-triazacyckxionane, 2-methyl-1 .4,7-triazacy- 
clononane. 1,2,4,7-tetramethyl-1.4,7-triazacydononane, and mixtures thereof. 

The bleach catalysts useful in the compositicr^ herein may also be selected as appropriate for the present inven- 
tion. For xamples of suitabi bleach catalysts see U.S. Pat. 4,246.612 and U.S. Pat. 5,227,084. See also U.S. Pat. 
5,194,416 whch t aches rTX)nonuclear mang^iese (IV) complexes such as Mn(1,4.7-trimethyl-1,4.7-triazacyclonon- 
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ane)(OCH3)3-(PF6). 

Still another type of beach catalyst, as disclosed in U.S. Pat. 5, 1 1 4,606, is a water-soluble complex of manganese 
(III), and/or (IV) with a li^d which Is a non-carboxylate polyhydroxy compounc! having at least three consecutiv C- 
OH groups. Preferred li^ds include sorbitol, iditol. dulsitol, nnannitol. xylithol, arabitol. adonitol, meso-erythritol, mes- 
oinositol. lactose, and macures ther of. 

U.S. Pat. 5,114.611 teaches a bleach catalyst comprising a complex of transition metals, including Mn, Co. Fe, or 
Cu, with an non-(macro>-cyclic ligand. Said ligands are of the formula: 

R^-N=C-B-C=N-R^ 

wherein , R3, and can each be selected from H. substituted alkyi and ary I groups such that each R^ -N=C-R2 
and R3-C=N-R* fonna a fwB or six-nr^embered ring. Said ring can further be substituted. B is a bridging group selected 
from O, S. CR5R6, NR^ and C=0, wherein R5, R6. and R^ can each be H, alkyl or aryl groups, including substituted 
or unsubstituted groups. Preferred ligands include pyridine, pyridazine. pyrimidhe. pyrazine, imidazole, pyrazole. and 
triazole rings. Optionally said rings nnay be substituted with substituents such as alkyl, aryl, alkoxy, haltde. and nitro. 
Partcularfy preferred is Ihe ligand 2,2*-bispyridylamine. Preferred bleach catalysts include Co. Cu. Mn. Fe.-bispyridyl- 
methane and - bispyridyfamine connplexes. Highly prelen-ed catalysts include Co(2.2'-bispyridylamine)Cl2, Di(isothio- 
cyanato)bispyridylamine-cc3balt (II). trisdipyridylamine-cobalt(H) perchtorate. Co(2,2-bispyridylamine)202CI04, Bis- 
(2,2'-bispyridylamine) coppef{ll) perchlorate. tris(di-2-pyridylamine) iron(ll) percfttorate, and mixtures thereof. 

Other exan^ples indurte binuclear Mn complexed with tetra-N-dentate and b^N-dentate ligands, including N4Mn'" 
(u-0)2Mn'VN4)+and [Bipy2Mn«i(u-0)2Mn'Vbipy2]-(CO4)3. 

Other bleach catalysts are described, for example, in European patent appfcatkin, publication no. 408,131 (cobalt 
complex catalysts), European patent applcations. publication nos. ^,503, and 306.089 (metaltoporphyrin catalysts), 
U.S. 4,728,455 (manganse/muttidentate ligand catalyst), U.S. 4.711 .748 and European patent application, publicatkxi 
no. 224,952, (absorbed manganese on alumirtosilcate catalyst), U.S. 4,601,845 (aluminosilicate support with manga- 
nese and zinc or magnesium salt), U.S. 4.626,373 (nnanganese/Iigand catalyst). U.S. 4,119,557 (ferrc complex cata- 
lyst). Gemnan Pat. specificatkxi 2,054,019 (cobalt chelant catalyst) Canadian 866.191 (transition metal^ontaining 
salts), U.S. 4,430,243 (cheiants with nnanganese cations and non-catalytic m^ catbns), and U.S. 4,728,455 (man- 
ganese gluconate catalysis). 

The bleach catalyst etypk^ally used in a catalytcalty effective amount in the compositrons and processes herein. 
By ■catatytically effective amount' is meant an anrxxint whch is sufficient, under whatever comparative test conditions 
are emptoyed, to enhance bleaching and removal of the stain or stains of interest from the target substrate. The test 
conditkxis will vary, depentfng on the type of wash»ig appliance used and the habits of the user. Some users elect to 
use very hot water; others use warm or even coW water in laundering operations. Of course, the catalytk: performance 
of the bleach catalyst wiD be affected by such consideratkx^, and the levels of bleach catalyst used in fully-formulated 
detergent and bleach conpositbns can be appropriately adjusted. As a practcal matter, and not by way of limitation, 
the compositkDns and processes herein can be adjusted to provkJe on the order of at least one part per ten million of 
the active bleach catalyst species in the aqueous washing Iquor, and will preferably provkie from about 1 ppm to about 
200 ppm of the catalyst spedes in the wash liquor. To illustrate this point further, on the order of 3 mk:romolar manganese 
catalyst is effective at 40^, pH 10 urrder European conditkxis using perborate and a bleach precursor. An increase 
in concentratkxi of 3-5 fokJmay be required under U.S. conditkxis to achieve the same results. 

Clay mineral compound 

The compositions of fte invention contain a clay mineral compound, preferably present at a level of from 0.05% 
to 40%, more preferably tram 0.5% to 30%, most preferably from 2% to 20% by weight of the compositran. For clarity, 
it is noted that the term c^ mineral compound, as used herein, excludes sodium aluminosilicate zeolite builder com- 
pounds, which however, may be included in the compositkxis of the invention as optional components. 

The weight ratio of cby mineral compound to peroxy^d bleach precursor compound is preferably from 10:1 to 
1 :5, more preferably from 5: 1 to 1 :2. nrwst preferably from 3: 1 to 1 : 1 . 

The clay mineral compound is preferably a smectite clay compound. Smectite clays are discbsed in the US Patents 
No.s 3,862.058 3.948,79a 3,954.632 and 4,062.647 and European Patents Nos EP-A-299.575 and EP-A-313,146 
all in the name of the Procaer and Gamble Company. 

The t rm smectite clays herein includes both th clays in which aluminium codde is present in a silcate lattk; and 
the clays in whch magnesum oxide is present in a silcate lattice. Typk:al smectite clay compounds include the com- 
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pounds having th general formula AtaCSI^OgjgPHjg.n-lgO and the compounds having the general formula Mgg 
(S'2C%)2(OH)2.nH20. Sm ctite clays tend to adopt an exrandable three layer slructur . 

Specific examples of suitabi smectit clays include ?iose selected from the class s of the montmorillonltes. hec- 
torites- volchonskoites, nontronites. saponit s and saucontes. particularly those having an alkali or alkalin earth metal 
ion wthin the crystal lattice structur . Sodium or calcium nontmorillonite are partk:ularty pr ferred. 

Suitable smectite clays, particularly montnx)rillonit©s are sold by various suppliers including English China Clays, 
Laviosa, Georgia Kaolin and Colin Stewart Minerals. 

Days for use herein preferably have a largest partcte dimension of from O.OI^m to SOO^m, more preferably from 
1 nrtrr to 400 nrvn. nnost preferably from 5mm to 200 mm 

Particles of the clay mineral compound may be Incluosd as components of aggkynerate particles containing other 
detergent compounds. Where present as such componerts, the term 'largest parlcle dimension* of the clay mineral 
compound refers to the largest dimension of the clay mineral component as such, and not to the aggkxnerated partrcle 
as a i^e. 

Substitutbn of small catkxis, such as protons, sodit/n kxis, potassium ons. magenslum ions and calcium kxis. 
and of certain organic molecules intcuding those having positively charged functnnal groups can typically take place 
within the crystal lattce structure of the smectite clays, A day may be chosen for its ability to preferentially absorb one 
cation type, such ability being assessed by measurements of relative kxi exchange capacity. The smectite clays suitable 
herein typcally have a cation exchange capacity of at teast 50 mecyiOOg. U S, Patent No. 3,954,632 describes a 
mettxxi for measurement of cation exchange capacity. 

The crystal lattice stoicture of the clay mineral compounds may have, in a preferred executkxi. a cationic fabrc 
softening agent substituted therein. Such substituted c^s have been termed hydrophobically activated* clays. The 
cationic fabric softening agents are typically present at a weight ratk), cationic fabric softening agent to clay, of from 1 : 
200 to 1:10, preferably from 1:100 to 1 :20. Suitable catiohc fabric softening agents include the water insoluble tertiary 
amines or dilong chain amide nnaterials as disclosed in G8-A-1 514 276 and EP-6-0 01 1 340. 

A preferred commercially available "hydrophobically activated* clay is a bentonite clay containing approximatety 
40% 3y weight of a dimethyl ditallow quaternary ammontum salt sold under the tradename Claytone EM by English 
China Clays International. 

Clay tiDcculating agent 

The compositkxis of the invention may contain a cfey flocculating agent, preferably present at a level of from 
0.005% to 1 0%. nrxDre preferably from 0.05% to 5%, mo& preferably from 0. 1 % to 2% by weight of the compositkxi. 

T>» weight ratio of clay mineral compound to clay flocculating agent is preferably from 300: 1 to 1 :1 . more prrferably 
from 90:1 to 10:1. most preferably from 60:1 to 20:1. 

The clay flocculating agent functions such as to bring together the particles of clay compound in the wash solutkxi 
and hence to aid their depositk^n onto the surface of the fabrics in the wash. This functional requirement is hence 
different from that of clay dispersant compounds which are commonly added to laundry detergent compositkans to akj 
the ramcval of clay soils from fabrics and enable their cfispersion within the wash solution. 

Preferred as clay flocculating agents herein are organk: polymeric materials having an average we^ of from 
100.000 to 10.000,000, preferably from 150,000 to 5,000,000. more preferably from 200,000 to 2.000,000. 

atitable organk: polymery materials comprise honrwpdymers or copolymers containing nrx)nomerk: units selected 
from^lene oxkJe, particularty ethylene oxkJe. acrylarmfe. acrylk: ackJ, vinyl akx)hol. vinyl pyrrolidone. and ^lene 
imine. Homopolymers of ethylene oxkJe. acrylamide and acrylic acki are preferred. 

European Patents No.s EP-A-299.575 and EP-A-313146 in the name of the Procter and Gamble Conr^)»iy de- 
scribe prefen-ed organk: polymery clay flocculating agerte for use herein. 

Ijwrgank; clay flocculating agents are also suitable hs-ein. typk:al examples of whch include lime and alum. 

Addilaonal deteroent components 

Tne detergent compositkDns of the inventkn nr^y also contain additkxial detergent components. The precise nature 
of these additkxial components, and levels of incorporatkxt thereof will depend on the physical form of the composition, 
and the precise nature of the laundering operatkxi for whch it is to be used. 

The composittons of the invention may for example, be formulated as hand and machine laundry detergent com- 
positions, including laundry additive compositkxis and compositions suitable for use in the pretreatment of stained 
fabrics. 

The compositkxis of the invention pref rably contain one or mor additronal d tergent components selected from 
surfacsants. build rs, organk; polym ric compounds, adcStkDnal enzymes, suds suppressors, lime soap dispersants, 
soil siispension and anti-redeposition ag nts and corrosion inhibitors. 
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Surfactant 

The detergent compositions of the invention pref rably contain as an additional detagent component a surfactant 
selected from anionic, cationic, nonionic ampholytic. amphoterk: and zwitterionic surfanants and mixtures thereof. 

The surfactant is typically present at a level of from 0.1% to 60% by weight. More pr^erred levels of incorporation 
of surfactant are from 1% to 35% by weight, most preferably from 1% to 20% by weigh- 

A typical listing of anionic, nonionic, ampholytic, and zwitterionic classes, and species of these surfactants, is given 
in U.S.R 3.929,678 issued to LaughTm and Heuring on December 30. 1975. Further eaomples are given in 'Surface 
Active Agents and Detergents' (Vo* I and II by Schwartz. Perry and Berch). A list of siftable catbnic surfactants is 
given In U.S.R 4,259,217 issued to Murphy on March 31. 1981. 

Where present, ampholytic, amphoteric and zwitteronic surfactants are generally [bs6 in combination with one or 
more anionic and/or nonionic surfadants. 

Anionic surfactant 

Essentially any anionic surfactams useful for detersive purposes can be included m the compositions. These can 
include satts (including, for example, sodium, potassium, ammonium, and substituted afrmonium salts such as mono-, 
dl- and trietharK)lamine salts) of the anionic sulfate, sulfonate, cartjoxylate and sarcosr^ surfactants. 

Other anionic surfactants Include the isethionates such as the acyl Isethionates. N^l taurates, fatty acid amides 
o* methyl tauride, alkyi succinates and sutfosuccinates. nionocsters of sulfosuccinate f^ecially saturated and un- 
saturated Ci2-C,8 monoesters) diestars of sulfosuccinate (especially saturated and ^saturated Ce-^u diesters).N- 
acyl sarcosinates. Resin acids and hytfrogenated resin acids are also suitable, such as nssin. hydrogenated rosin, and 
resin acids and hydrogenated resin adds present In or derived from tallow oil. 

Anionic sulfate surfactant 

Anionic sulfate surfactants suitable for use herein Include the linear and branched primary alkyI sulfates. alkyI 
ethoxysuffates. fatty oleoyi gJycerol suSates. alkyI phenol ethylene oxkJe ether sulfates, the Cs-Ou acyl-N-(Ci -C4 alkyI) 
and -N-(Ci-C2 hydroxyalkyt) glucamirie sulfates, and sulfates of alkylpolysaccharides such as the sulfates of alkylpol- 
yglucoskie (the nonionic nonsutfated compounds being described herein). 

AlkyI ethoxysulfate surfactants are preferably selected from the group consisting of toe Cb-Ciq alkyI sulfates which 
have been ethoxytated with from about 0.5 to about 20 nnoles of ethylene oxide per moiecule- More preferably, the 
alkyI ethoxysulfate surfactant is a CVC^g alkyI sulfate which has been ethoxytated with from about 0.5 to about 20. 
preferably from about 0.5 to about 5, moles of ethylene oxide per molecule. 

Antonk: sulfonate surfactant 

Anionic sulfonate surfactants suftable for use herein include the salts of Cg-Cao alkylbenzene sulfonates. 
alkyI ester sulfonates. C6-C22 pnrnanr or secondary alkane sulfonates, C^-C^ olefin sUfonates, sulfonated polycar- 
boxylc acids, alkyI glycerol sulfonates, fatty acyl glycerol sulfonates, fatty oleyl glycerol sulfonates, and any mixtures 
thereof. 

Anionic cartjoxylate surfactant 

Ankxiic cartxjxylate surfactants suitable for use herein include the alkyI ethoxy carbcxyiates, the alkyI polyethoxy 
polycartwxylate surfactants and the soaps ('alkyI caft)oxyls'), especially certain secondary soaps as described herein. 

Preferred alkyt ethoxy carix)xytates for use herein include those with the formula acXCHjCHgO)^ CH2COO-M+ 
wherein R is a Cg to C^g alkyI group, x ranges from O to 10, and the ethoxylate distrtouaion is such that, on a weight 
basis, the amount of material where x is 0 is less than about 20 %, and the amount <rf maDBrial where x is greater than 
7. is less than about 25 %. the average x is from about 2 to 4 when the average R is C^jor less, and the average x is 
from about 3 to 10 when the average R is greater than C13. and M is a cation, preferiiy chosen from alkali metal, 
alkaline earth metal, ammonium, mono-, di-, and tri-ethanol-ammonium. most preferatrfy from sodium, potassium, 
ammonium and mixtures thereof with magnesium ions. The preferred alkyI ethoxy cartxaylates are those where R is 
a C-,2 to alkyl group. 

AikyI polyethoxy polycartxsxylate surfactants suitable for use herein include those ha«ng the formula RO-(CHRi- 
CHR2-0)-R3 wh rein R is a C© to Cia alkyl group, x is from 1 to 25, R^ and Rg ar selected from the group consisting 
of hydrogen, m thyl acid radical, succink: acid radical, hydroxysuccinic add radcal, and mixtures th reof, wherein at 
least on R^ or Rg is a succink: acid radcal or hydroxysuccinc ackJ radical, and B3 Is selected from the group consisting 
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of hydrogen, substituted or unsubstituted hydrocarbon having ber«reen 1 and 8 carbon atoms, and mixtures thereof. 
Anionic secortsafv soap surfactant 

5 Preferred soap surfactants ar s condary soap surfactants whch contain a carlx)xyl unit connected to a secondary 

carbon. The seccxidary carbon can be in a ring structure, e.g. ^ in p-octyl benzoic acid, or as in alkyl-substituted 
cyclohexyl caitxixylates. The secondary soap surfactants should preferably contain no ether linkages, no ester linkages 
and no hydroor/l groups. There should preferably be no nitrogen stems in the head-group (amphiphilic portion). The 
secondary soap surfactants usually contain 11-15 total carbon amis, although slightly more (e.g.. up to 16) can be 

10 tolerated, e.g. >octyl benzoic acid. 

The folkTwng general structures further illustrate some of the preferred secondary soap surfactants: 

A. A highV preferred class of secondary soaps comprises the secondary carboxyl materials of the formula RP CH 
(R*)CO0it wherein is CH3(CH2)x and R* is CH3(CH2)y, wherein y can be O or an integer from 1 to 4, x is an 

^5 integer from 4 to 10 and the sum of (x + y) is 6-10, preferably 7-9, most preferably 8. 

B. Another preferred class of secondary soaps comprises those carboxyl compounds wherein the cartx)xyl sub- 
stituent is on a ring hydrocarbyl unit, I.e.. secondary soaps d the formula R^-RS-COOM. wherein RS is C^-C^o, 
preferaWy C®-C^, alkyi or alkenyl and R® is a ring structure, such as benzene, cyctopentane and cyclohexane. 

20 (Note: 1* can be in the ortho, meta or para position relative to the carboxyl on the ring.) 

C. Still another preferred class of secondary soaps comprises secondary carboxyl compourxJs of the formula CH3 
(CHR)fc-(CH2)^-(CHR)„-CH(COOMXCHR)^-(CH2)p-(CHR),-CH3. wherein each R is C^-C4 alkyl. wherein k. n, o. 
q are integers in the range of 0-6, provided that the total number of carbon atoms (including the carboxylate) is in 

2S the ranged 10 to 18. 

In each of fie above fomiulas A, B and C, the species M can be any suitable, especially water-eolubilizing, coun- 
terion. 

Especia^f preferred secondary soap surfactants for use herein are water-soluble nriembers selected from the group 
30 consisting of the water-soluble salts of 2-methyl-l -undecanolc acid, 2-ethyl-1 -decanoic acid. 2-propyl-1 -nonarrok: acid, 
2-butyl-1-octanoic ackJ and 2-pentyl-1 -heptanoc acid. 

I 

Alkali metal sareosinate surfactant 

35 other su^e anbnic surfactants are the alkali metal sarcosrates of formula R-CON (Ri)CH2 COOM, wherein 

R is a C5-C17 finear or branched alkyl or alkenyl group, R^ is a C^-C^ alkyl group and M is an alkali metal ion. Preferred 
examples are tie myristyl and oleoyi methyl sarcosinates in the form of their sodium salts. 

Nonkyiic surfactant 

40 

Essentially any an kxiic surfactants useful for detersive purposes can be included in the compositions. Exemplary 
non-limiting ciasses of useful nonionic surfactants are listed bekm 

Nonkxiic poMndroxv fatty acid amide surfactant 

45 

PolyhydrcDcy fatty acid amkJes suitable for use herein are those having the structural formula R^ONRi Z wherein : 
Rl is H, C,-C4 hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy propyl, or a mixture thereof, preferable C1-C4 alkyl, more 
preferably or Cg alkyl, nrxjst preferably alkyl (i.e.. methyl); and Rg is a Cg-Ca^ hydrocarbyl. preferably straight- 
chain C5-C19 aftcyi or alkenyl. more preferably straight-chain Cg-C^y alkyl or alkenyl. most preferably straight-chain 
so C^^-Ci7 alkyl or alkenyl, or mixture thereof; and Z is a polyhydroxytrydrocarbyl having a linear hydrocarbyl chain with 
at least 3 hydrocyts directly connected to the chain, or an alkoxylated derivative (preferably ethoxylated or propoxylated) 
thereof. Z preferably will be derived from a reducing sugar in a reductive amination reaction; PDore preferably Z is a 
glycityl. 

^ Nonionic oondgisates of alkyl pherK)ls 

The polyetftyien .polyprc^yl ne. and polybutyl ne oxide condensates of alkyl phenols are suitabi for us herein. 
In general, the pdyethylen oxid cond nsates are preferred. The^ compounds include th condensation products 



12 



EP 0 710 713 A2 



of alky I phenols having an alkyi group contaning from about 6 to about 18 carbon atoms in eiXhsr a straight chain or 
branched chain configuration with the alkylere oxide. 

Nonionic ethoxvlated alcohol surfactant 

The alky! ethoxylate condensation prodicts of aliphatk: alcohols with from about 1 to about 25 moles of ethylene 
oxide are suitable for use herein. The alkyt ctain of the aliphatic alcohol can either be straight or r/anched. primary or 
secondary, and generally contains from 6 to 52 carbon atoms. Particularly preferred are the condensatton products of 
alcohols having an alkyl group containing fron 8 to 20 carbon atoms with from about 2 to about '0 moles of ethylene 
oxide per mole of alcohol. 

Nonionic ethoxylated/propoxvlated fatty atorol surfactant 

The ethoxylated Ce-Cie ^a^y alcohols and Ce-C^a mixed ethoxylated/propoxylated fatty ateotols are suitable sur- 
factants for use herein, particularly where water soluble. Preferably the ethoxylated fatty alcohafs are the C^o-Cia 
ethoxylated fatty ateohols with a degree of aftoxylatlon of from 3 to 50. most preferably these are the 0,2-^18 s^^* 
ylated fatty alcohols wrth a degree of ethoxy^ion from 3 to 40. Preferably the mixed ethoxylated/propoxylated fatty 
alcohols have an alkyl chain length of from TO to 18 carbon atoms, a degree of ethoxylation ctf from 3 to 30 and a 
degree of propoxylation of from 1 to 10. 

Nonkxiic ECVPO condensates with propvlere dvcol 

The condensation products of ethylene oode with a hydrophobe base formed by the condensatkxi of propylene 
oxide with propylene glycol are suitable for tse herein. The hydrophobe portion of these compourKJs preferably has 
a nxrfecular weight of from about 1500 to about 1800 and exhibits water insolubility. Examples c* compounds of this 
type include certain of the commerclally-avaiable Pluronic™ surfactants, marketed by BASF. 

Nonionic EO condensatkxi products with orogytene oxide/ethvlene diamine adducts 

The condensation products of ethylene adde with the product resulting from the reaction of propylene oxide and 
ethylenediamine are suitable for use herein. Tfte hydrophobe moiety of these products consists of Ihe reaction product 
of ethylenediamine and excess propylene asde. and generally has a nrwlecular weight of from dbout 2500 to about 
3000. Examples of this type of nonionic surfaaant include certain of the commercially available Teosonic™ compounds, 
marketed by BASF. 

Nonkxie alkylpolysaccharkte surfactant 

Suitable alkylpdysaccharides for use he^ are discfosed in U.S. Patent 4,565,647. Llenado, issued January 21 . 
1986, having a hydrophobic group containir^ from about 6 to about 30 carbon atoms, preferatiy from about 10 to 
about 16 carbon atoms and a polysaccharicte e.g.. a polyglycoside. hydrophilic group containhg from about 1.3 to 
about 10, preferably from about 1.3 to about 3, most preferably from about 1.3 to about 2.7 sax:haride units. Any 
reducing saccharide containing 5 or 6 carbon ^onns can be used, e.g. , glucose, galactose and galactosyl moieties can 
be substituted for the glucosyl moieties. (Optionally the hydrophobic group is attached at the 2-. ^. 4-, etc. positens 
thus giving a glucose or galactose as opposed to a glucoskJe or galactoside.) The intersaccharkte bonds can be. e.g.. 
between the one position of the additkjnal saccharkJe units and the 2-, 3-, 4-, and/or 6- positwns on the preceding 
saccharide units. 

The preferred alkylpolyglycostdes have tfre formula 

^0(C„H2„0)t(glycosy()^ 

wherein R2 is selected from the group consising of alkyl. alkylphenyl. hydroxyalkyl. hydroxyalkytf#ienyl, and mixtures 
thereof in which the alkyl groups contain from TO to 1 8, preferably from 1 2 to 1 4. carbon atoms; n is 2 or 3; t is from 0 
to 10. preferably 0. and X is from 1 .3 to 8. p^^erably from 1 .3 to 3, most preferably from 1 .3 to Z7. The glycosyl is 
preferably derived from glucose. 

Nonkxiic fatty acid amide surfactant 

Fatty acid amid surfactants suitable for us h rein are thos having the formula: R6CON(R% wherein is an 
alkyl group contain rig from 7 to 21. preferatiy from 9 to 17 carbon atoms and each is selecred from the group 
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consisting of hydrogen, C,-C^ alkyl. C1-C4 hydroxy alky I. and - {C2H^0)^H where x is in the range of from 1 to 3. 
Amphoteric surfactant 

Suitable anphoteric surfactants for use herein include the amine oxide surfactants and the alky! amphocarboxylic 
acids. 

A suitable example of an alkyl aphodicarboxylic acid for use herein is Wiranol(TM) C2M Cone, manufactured by 
Miranol, Inc., Dayton, NJ. 

Amine Oxide surfactant 

Amine oxkJes usefii herein include those compounds having the fonnua R3(OFH)j(N0(R5)2 wherein is selected 
from an alkyl. hydroxyafcyt. acylamklopropoyi and alkyl phenyl group, or mixtures thereof, containing from 8 to 26 
carbon atoms, prefer^ 8 to 18 carbon atoms; FP» is an alkylene or hydhaxyalkylene group containing from 2 to 3 
carbon atonre. preferaWr 2 carbon atoms, or mixtures thereof; x is from 0 to 5. preferably from 0 to 3; and each is 
an alkyl or hydyroxyalkyi group containing from 1 to 3. preferably from 1 tc 2 carbon atoms, or a polyethylene oxkle 
group containing from 1 lo 3, preferable 1 , ethylene oxide groups. The flp youps can be attached to each other, e.g., 
through an oxygen or nipogen atom, to form a ring structure. 

These amine oxkle surfactants in particular include Cio-C^e alkyl dimethyl amine oxides and Cq-C^q alkoxy ethyl 
dihydroxyethyl amine ooocies. Examples of such materials Include dimethykxtylamine oxkte. diethykJecylamine oxide, 
bis-(2-hydroxyethyl)do(tecylamine oxide, dimethyWodecylamine oxkJe, d&propylietradecylamine oxkle. methylethyl- 
hexadecylamine oxkte. dodecylamkJopropyl dimethylamine oxkJe, cetyl cSnethylamine oxkJe, stearyl dimethylamine 
oxide, taltow dtmethylanme oxide arxl dimethyl-2-hydroxyoctadecy!amine cxide. Preferred are C^q-C^^ alkyl dimeth- 
ylamine oxkJe. and Cao^^ acylamido alkyl dimethylamine oxide. 

Zwitterionic surfactant 

Zwitterionc surfactants can also be incorporated into the detergent conpositkxis hereof. These surfactants can 
be broadly descrtoed as derivatives o< secondary and tertiary amines, derivafives of heterocyclic secondary and tertiary 
amines, or derivatives cf quaternary animonium, quaternary phosphonium or tertiary sulfonium compounds. Betaine 
and sultaine surfactants are exenrtplaiy zwitterionk: surfactants for use heren. 

Betaine surfactartf 

The betaines useful herein are those compounds having the fomnula BfR^N+R^^COCh wherein R is a C^-C^q 
hydrocarbyl group, pr^eobly a C^^-C^^ alkyl group or C,o-i6 acylamido akyf group, each Ri is typically -C3 alkyl, 
preferably methyl.m and is a C1-C5 hydrocarbyl group, preferably a alkylene group, more preferably a Cy 
O2 alkylene group. Exanples of suitable betaines include coconut acylambopropy Wimethyl betaine; hexadecyl dime- 
thyl betaine; C^2-u acytamkJopropybetaine; 0^^^ acylamidohexyldiethyl famine; 4(C^4.^e acylmethytamidodiethyl- 
ammoniol-Karboxybi^; C^e^^sacytamidodimethytbetaine; Cia-ieacytamldopentanediethyl-betaine; (0,2 ^gacyl- 
methylamidodimethytofiteine. Preferred betaines are O^^-as dimethyl^mmonw hexanoate and the C^t^^e acylamido- 
propane (or ethane) <feiie!hyl (or diethyO betaines. Complex betaine surfac^ts are also suitable for use herein, 

Sultaine surfactant 

The sultaines usefii hereri are those compounds having the formula {R(R^)2N+R2S03- wherein R is a Ce-Cig 
hydrocarbyl group, prefeiabty a CiQ-C.g alkyl group, nrrore preferably a C^a-C^a alkyl group, each Ri is typically -C3 
alkyl, preferably methyl and R2 is a hydrocarbyl group, preferably a C1-C3 alkylene or. preferably, hydroxy- 
alkylene group. 

AmphoMic surfactant 

Ampholytic surfactarts can be incorporated into the detergent compcsitons herein. These surfactants can be 
broadly described as aliphatic derivatives of secondary or tertiary amines, a aliphatic derivatives of heterocyclic sec- 
ondary and tertiary amines in which the aliphatic radk:al can be straight cten or branched. 
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Cation tc surfactants 

Cationic surfactants can also be used in the detergent compositions herein. Suitable cationic surfacta-ts include 
tf^ quaternary ammonium surfactants selected from mono Cg-C^e. preferably Cg-C^o N-alkyI or alkenyl ammonium 
SLffactants wherein the r maining N positions are siistituted by methyl, hydroxyethyl or hydroxypropyl gnups, 

Vfeter-soluble builder compound 

The detergent compositions of the present invention preferably contain a water-soluble builder compourtt typically 
present at a level of from 1% to 80% by weight, preferably from 10% to 70% by weight, most preferably irvn 20% to 
6C% by weight of the composition. 

Suitable water-soluble builder compounds includa the water soluble monomeric pofycartx>xylates. or iheir acid 
fomts, homo or copolymeric polycarboxylic acids or their salts in which the polycartx)xylic acid comprises s least two 
cartxjxylic radicals separated from each other by not more that two carbon atoms, carbonates, bicarbonates, borates, 
phosphates, silicates and mixtures d any of the foregoing. 

The carboxylate or polycarboxylate builder can be momomeric or oligomeric in type although nrxxiomerc polycar- 
bcatytates are generally preferred for reasons of cost and performance. 

Suitable carboxylates containing one carboxy group include the water soluble salts of lactic acid, glycofc acid and 
ether derivatives thereof. Polycartxjxylates containing two carboxy groups include the water-soluble salts of succink; 
acsd, nr^lonic acid, (ethylenedloxy) diacetic acid, matec acid, diglycolic acid, tartaric acid, tartronic acid aaj fumaric 
aocl, as well as the ether Ceirboxylates and the sulfinyl carboxylates. Polycartxjxylates containing three cartxay groups 
incftide, in particular, water-soluble citrates, aconitrales and citraconates as well as succinate derivatives sxh as the 
cartXDxymethyloxysuccinates described in British Patent No. 1.379,241. lactoxysuccinates described in Brfeh Patent 
Na 1 .389,732. and aminosuccinates described in NeCierlands Application 7205873. and the oxypolycarbaryiate ma- 
terials such as 2-oxa-1 ,1 ,3-propane tricartoxylates described in British Patent No. 1 .387.447. 

Polycarboxy lates containing fou r cartx)xy groups indude oxydisuccinates disclosed in British Patent No. 1 .26 1 ,829. 
1.1^.2-ethane tetraartx)xylates, 1,1,3,3-propane tetracarboxylates and 1.1.2.3-propane tetracarboxy lates Polycar- 
baiylates containing sulfo substituents include the suflbsuccinate derivatives disclosed in British Patent Ncs. 1,398,421 
and 1 ,398.422 and in U.S. Patent No. 3.936,448, and tie sulfonated pyrolysed citrates described in British Patent No 
1.439.000. 

Alicyclic and heterocyclic polycartwxylates fficludecyclopenlane-cis,cis,cis-tetracart)oxylates, cyclop«tedienide 
pofrtacartjoxylates, 2.3.4.5-tetrahydrofuran - cts, cis, ds-tetracarboxylates, 2,5-tetrahydrofuran - cis - dicartacylates, 
aZS.S-letrahydrofuran - tetracarboxylates, 1 .2.3.4,5^exane - hexacartxjxylates and carboxymethyl dewatives of 
pceyhydric alcohols such as sorbitol, mannrtol and xyftol. Aromatic polycart)oxylates include mellitic acid, pyromellitic 
aoj and the phthalic ^id derivatives disclosed in Brtsh Patent No. 1 .425.343. 

Of the above, the preferred polycarboxylates are hydroxycarboxylates containing up to three cart>oxy groups per 
mdecule, more particularly citrates. 

The parent acids ol the monomeric or oligomeric poJycarboxylate chelating agents or mixtures thereof with their 
sate, e.g. citric acid or citrate/cftric acid mixtures are also contemplated as useful builder components. 

Borate builders, as well as builders containing borate4orming materials that can produce borate under detergent 
storage or wash conditions can also be used but are not preferred at wash conditions less that about 50"C. especially 
less than about 40^*0. 

Examples of carbonate builders are the alkaline earth and alkali metal carbonates, encluding sodium cartxjnate 
and sesqui-caxbonate and mixtures thereof with ultra-fine calcium carbonate as disclosed in German Patent Application 
Na 2.321,001 published on November 15, 1973. 

Specific examples of water-soluble phosphate buftters are the alkali metal tripolyphosphates, sodium, potassium 
and ammonium pyrophosphate, sodium and potassium and ammonium pyrophosphate, sodium and potasaim ortho- 
phosphate, sodium potymeta/phosphate in which the degree of polymerization ranges from about 6 to 21 , ard salts of 
phytic acid. 

Suitable silicates include the water soluble sodium silicates with an SiO^: NagO ratio of from 1.0 to 2.8, wth ratios 
<A from 1 .6 to 2,4 being preferred, and 2.0 ratio being most preferred. The silicates may be in the fonri df either the 
anfrydrous salt or a hydrated salt. Sodium silicate with an SlOg: NagO ratio of 2.0 is the most preferred silicae. 

Silicates are preferably present in the detergent compositions in accord with the invention at a level df fssm 5% to 
50% by weight of the compositon, more preferably from 10% to 40% by weight. 

Partiallv solubl orinsolubl buikier comtx)und 

Th detergent compositions of th present invention may contain a partially soluble orinsolubl buiWeronpound, 
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typically present at a level of frorr. 1 % to 80% by weight, preferably from 10% to 70% by weight, most preferably from 
20% to 60% weight of the composition. 

Examples of partially water solubl buiW rs includ the crystallin layered silicstes. Examples of largely water 
Insolubl builders include the sodum alumirKwilicates. 

Crystalline layered sodium sficates have the general formula 

NaMSi^Og,,, yHgO 

wherein M is sodium or hydrogefi, x is a nun^r from 1 .9 to 4 and y is a number f.-om 0 to 20. Crystalline layered 
sodium silicates of this type are dsclosed in EP-A-0164514 and methods for their preparation are disclosed in DE-A- 
341 7649 and DE-A-3742043. For the purpose of the present invention, x in the gene^l formula above has a value of 
2. 3 or 4 and is preferably 2. The most preferred material is S-NagSigOg. available frcm Hoechst AG as NaSKS-6. 

The crystalline layered sodium silicate material is preferably present in granular d^ergent compositions as a par- 
ticulate in intimate admixture with a solid, water-soluble ionisable nnaterial. The solid, water-soluble ionisable material 
is selected from organic acids, organic and inorganic acid salts and mixtures thered. 

Suitable aluminosilicate zeoSes have the unit cell fomnula N*aJ(AI02)2(Si02)yJ. XHgO wherein z and y are at least 
6; the molar ratio of z to y is from 1.0 to 0.5 and x is at least 5. preferably from 7.5 to 276. more preferably from 1 0 to 
264. The aluminosilicate nrateri^ are in hydrated fonn and are preferably crystallhe. containing from 10% to 28%, 
more preferably from 18% to 22% water in bound form. 

The aluminosilicate zeolites can be naturally occurring materials, but are preferably synthetically derived. Synthetic 
crystalline aluminosilicate ion exciiange materials are available under the designations Zeolite A. Zeolite 8, Zeolite R 
Zeolite X Zeolite HS and mixtures thereof. Zeolite A has the formula 

Na,2 (AIO2) ,2 (SI02),2l.XH20 

wherein x is from 20 to 30. especially 27. Zeolite X has the fonnula Na^ l{^^2)Qsi^^^Q6i' 276 HgO. 
Heavy metal ion sequestrant 

The detergent compositions the invention preferably contain as an optional conponent a heavy metal ion se- 
questrant. By heavy metal ion secyiestrant it is meant herein components which act to sequester (chelate) heavy metal 
ions. These components may aiso have calcium and magnesium chelation capacity, but preferentially they show se- 
lectivity to binding heavy metal iore such as iron, manganese and copper 

Heavy metal ion sequestranJs are generally present at a level of from 0.005% to 20%, preferably from 0.1% to 
10%. more preferably from 0.25% to 7.5% and oiost preferably from 0.5% to 5% by weight of the compositions. 

Heavy metal ion sequestrants. which are acidic in nature, having for example phosphonic acid or carboxylic acid 
functionalities, may be present eCicr in their acid fomi or as a complex/salt with a suifabie counter cation such as an 
alkali or alkaline metal ion. amnrxanomi. or substituted ammonium ion, or any mixtures thereof. Preferably any salts/com- 
plexes are water soluble. The mofar ratio of said counter cation to the heavy metal on sequestrant is preferably at 
least 1:1. k y 

Suitable heavy metal ion sequeslrants for use herein include organic phosphonaies. such as the amino alkylene 
poly (alkylene phosphonates), alk^ metal ethane 1 -hydroxy disphosphonates and nitrto trimethylene phosphonates. 

Preferred among the above species are diethylene triamine penta (methylene phosphonate), ethylene diamine tri 
(methylene phosphonate) hexamethylene diamine tetra (methylene phosphonate) ani hydroxyethylene 1,1 diphos- 
phonate. 

Other suitable heavy metal ion sequestrant for use herein include nitrikJtriacetic acid and polyaminocarboxylic 
acids such as ethylenediaminotetiacetic acid, ethylenetriamine pentacetk; acid, ethytenediamine disuccink; add. eth- 
ylenediamine diglutark: acid, 2-hy*axypropylenediamine disuccink: ackJ or any salts tiereof. 

Especially preferred is ethylenediamine-N.N'-disuccink; ackJ (EDDS) or the alkali metal, alkaline earth metal, am- 
monium, or substituted ammonium salts thereof, or mixtures thereof. Preferred EDDS compounds are the free ackJ 
fomi and the sodium or magnesium salt or complex thereof. Examples of such preferred sodium salts of EDDS include 
NagEDDS and NagEDDS. Examples of such preferred nr^agnesium complexes of EDDS include MgEDDS and 
Mg2EDDS. 

Other suitable heavy metal kxi sequestrants for use herein are iminodiacetic acid derivatives such as 2-hydrox- 
yethyl diacetic acW or glyceryl imino diacetk: acid, described in EP-A-317,542 and EP-A-399.133. 

The iminodiacetc acid-N.2-hydroxypropyl sulfonc acid and aspartic ackJ Nortnxymethyl N-2-hydroxypropyl- 
3-sulfonic acid sequestrants descrtoed in EP-A-516,102 are also suitable herein. The ^lanine-N.N'-diacetic acid, 
aspartk; acid-N,N'-diacetic ackJ. aspartic ack*-N-monoacetic ackJ and iminodisuccinic ackS sequestrants described m 
EP-A-509,382 are also suitable. 

EP-A-476.257 describes suitaWe amino based sequestrants. EP-A-510.331 descnbes suitabl sequestrants d - 
rived from collagen, keratin or casein. EP-A-528.859 describes a suitabl alkyi iminodfecetc acid sequestrant. Dipi- 
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colintc acid and 2-phosphonobutane-1,2.4-tricart)oxylic acid ara atos suitabi . Gtycinamide-N.N'-disuccinic acic 
(GADS) is also suitable. 

Enzym 

Another preferred ingredient useful in the detergent composdons is one or more acWitional enzymes. 

Preferred additional enzyniatic materials include the comnDercaJly available lipases, amylases, neutral and alkaline 
proteases, esterases, cellulases. pectlnases. lactases and peraddases conventionally incorporated into detergent 
compositiof^. Suitable enzymes are discussed in US Patents 3.51 9.570 and 3,533,139. 

Preferred commercially available protease enzymes include rose sold under the tradenames Alcalase, Savinase. 
Primase, Durazyra and Esperase by Novo Industries A.S (Denmark), those soW under the tradename Maxatase, 
Maxacal ar>d Maxapem by Gist-Brocades, those sokj by Genenccr International, and those sokS under the tradename 
Opticiean and Optimase by Sotvay Enzymes. Protease enzyme rriay be incorporated into the compositions in accord- 
arKe with the inventon at a level of from 0.0001 % to 4% active enzyme by weight of the composition. 

Preferred amylases include, for example, a-amylases obtatred from a special strain of B licheniformis. described 
in more detail in GB-1 ,269.839 (Novo). Preferred commercially available annytases include for example, those sold 
under the tradename Rapldase by Gist-Brocades, and those sc^ under the tradename Termamyl and BAN by Novo 
Industries A/S. Amylase eruyme may be incorporated into the composition in accordance with the invention at a level 
of from 0.0001% to 2% active enzyme by weight of the composifion. 

Lipolytic enzyme (lipase) may be present at levels of active iipolytk; enzyme of from 0.0001% to 2% by weight 
preferably 0.001% to 1% by weight, most preferably from 0.001*& to 0.5% by weight of the compositions. 

The lipase may be fungal or bacterial in origin being obtairred, for example, from a lipase producing strain of 
Humicola sp.. Therrtpmyces sp. or PseudonrKxias sp. including P^udomonas pseudoalcaligenes or Pseudomas flu- 
orescens. Lipase from chemk:alfy or genetically modified mutant of these strains are also useful herein. 

A preferred lipase is derived from Pseudomonas pseudo^fcaliqenes. which is described in Granted European 
Patent. EP-B-0218272. 

Another preferred lipase herein is obtained by ckxiing the gme from Humicola lanuginosa and expressing the 
gene in Aspergiliusonffa . as host, asdescrtoed in European Patert Application, EP-A-0258 068, which is commercially 
available from Novo Industri A/S, Bagsvaerd. Denmark, under the trade name Lipotase. This lipase is also described 
in U.S. Patent 4.810,414. Huge-Uensen et al. issued March 7. 1989. 

Organic polymeric compound 

Organs polymeric compounds are prefen-ed additional components of the detergent compositions in accord with 
the inventkxi. By organic polymerc compound it is meant herein ess^tialty any polymeric organic compound corrvnoniy 
used as dispersants, and anti-redeposition and soil suspension agents in detergent compositbns. but excluding any 
of the high motecular weight organk; polymerk; compounds described as clay fkxxulating agents herein, 

Organk; polymefk: compound is typrcally incorporated in the detergent compositkxis of the invention at a level of 
from 0. 1 % to 30%, preferably from 0. 5% to 1 5%, most preferably from 1 % to 1 0% by weight of the compositkxis. 

Examples of organc polymeric compounds include the water soiubte organic homo- or co-polymeric polycarboxylk; 
acids or their salts in which the polycarboxylic acki comprises at least two carboxyl radcals separated from each other 
by not more than two carbon atoms. Polymers of the latter type se disctosed in GB-A-1 ,596.756. Examples of such 
salts are polyacrytates of MWt 2000-5000 and their copolymers with malec anhydrkJe, such copolymers having a 
molecular weight of from 20.000 to 100,000. especially 40.000 to30,000. 

Other sulable organk: polymeric compounds include the copdVmers of acrylamkie and acrylate having a nnolecular 
weight of from 3.000 to 100,000. and the acrylate/fumarate copolymers having a molecular weight of from 2,000 to 
60,000. 

The polyamino comp<Mjnds are useful herein including those derived from aspartc acki such as those disclosed 
in EP-A-3052K, EP-A-305283 and EP-A-351629. 

Terpolymers containing riKXiomer units selected from malek: add, acrylc acid, polyaspartic acid and vinyl ateohol 
partcularly those having an average nnolecular weight of from 5,000 to 10,000, are also suitable herein. 

Other wganc polymerk; compounds suitable for incorporatkxr in the detergent compositons herein include cellu- 
lose derivatives such as methylcellukjse, carboxymethyteellulose and hydroxyethyteellutose. 

Further useful organic polymeric compounds are the polyethjffene glycols, particuterly those of molecular weight 
1000-10000. more partkiuiariy 2000 to 8000 and most preferably ^ut 4000. 
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Suds suppressing system 

The detergent compositions of the invention, when fomiulated for use in machine washing compositions, pref erabty 
comprise a suds suppressing system present at a level of from 0.01% to 15%. preferably fr^ 0 05% to 10% most 
pref rably from 0. 1 % to 5% by weight of the composition. 

Suitable suds suppressing systems tor use herein may comprise essentially any known aitifoam compound, in- 
cluding, for example silicone antifoam cornpounds, 2-allcyl and ateanol antifoam compounds. 

By antifoam compound it is meant herein any compound or mixtures of compounds whicfc act such as to depress 
the foaming or sudsing produced by a solution of a detergent composition, particularly in the rresence of agitation of 
that solution. 

Particularly preferred antifoam compowxJs for use herein are silicone antifoam compounis defined herein as any 
antifoam compound including a silicone component. Such silicone antifoam compounds also typically contain a silica 
component. The term 'silicone" as used herein, and in general throughout the industry, erranpasses a variety erf 
relatively high molecular weight polymers containing siloxane units and hydrocarbyl group of various types. Preferred 
silicone antifoam compounds are the siloxanes, particularly the pdydimethylsiloxanes having trinethylsilyl end bkxjkinq 
units. 

Other suitable antifoam compounds indude the nDonocarboxylic fatty acids and soluble thereof. These ma- 
terials are described in US Patent 2.954.347, issued Septennber 27. 1 960 to Wfeiyne St. John. The monocarboxylic fatty 
acids, and salts thereof, for use as suds suppressor typically have hydrocarbyl chains of 10 to^ut 24 carbon atoms, 
preferably 12 to 18 carbon atoms. Suitable salts include the alkali nretal salts such as sodium, potassium, and lithium 
salts, and ammonium and alkanolammonimi salts. 

Other suitable antifoam compounds include, for example, high nrwiecular weight fatty es3as (e.g. fatty acid trig- 
lycerides), fatty ackj esters of PDonovalent alcohols, aliphatk: C^^-C^ ketones (e.g. stearone) N-alkylated amino tri- 
azines such as tri- to hexa-alkylmelamines or di- to tetra alkyldiamine chkDrtria/ines formed as products of cyanuric 
chlorkje with two or three moles of a primary or secondary amine containing 1 to 24 carbon asoms, propylene oxide, 
bis steark: acid amkJe and monostearyl cfraJkali metal (e.g. sodium, potassium, lithium) phosahates and phosphate 
esters. 

Copolymers of ethylene oxide and propylene oxide, particularly the mixed ethoxylated/prcpaxylated fatty alcohols 
with an alkyi chain length of from 10 to 16 carbon atoms, a degree of ethoxylatkxi of from 3 to 30 and a degree <rf 
propoxylation of from 1 to 10, are also suable antifoam compounds for use herein. 

Suitable 2-alky-ak:anols antifoam compounds for use herein have been described in DE 40 21 265. The 2-alkyl- 
ateanols suitable for use herein consist of a Cg to C^g a'kyl chain carrying a terminal hydrcocy group, and sakj alkyI 
chain is substituted in the a positkxi by a C, to 0^0 alkyI chain. Matures of 2-alkyl-ak:anols cai be used in the com- 
positons accordhg to the present inventkan. 

A preferred suds suppressing system comprises 

(a) antifoam compound, preferably silk»ne antifoam compound. nx>st preferably a silicone artflbam compound com- 
prising in combination 

(i) polydinrwthyl sikjxane, at a level of from 50% to 99%. preferably 75% to 95% by weight of the silkx>ne 
anti foam compound; and 

(ii) silca. at a level of from 1 % to 50%. preferably 5% to 25% by weight of the silcora/silk:a antifoam com- 
pound; 

wherein sakJ silica/silrcone antifoam compound is incorporated at a level of from 5% to 30%, preferably 10% to 
40% by weight; 

(b) a dispersant compound, most preferably comprising a silicone glycol rake copolymer with a polyoxyalkylene 
content of 72-78% and an ethylene axkJe to propylene oxkte ratk> of from 1 0.9 to 1 : 1 . 1 , at a level of from 0. 5% 
to 10%, preferably 1% to 10% by weight; a partrcularly prefenred silkxjne glycol rake copolymer of this type is 
DC0544. commercially available from DOW Coming under the tradename DC0544; 

(c) an inert carrier flukl compound, nrtost preferably comprising a C^q-C^^ ethoxylated alcohol with a degree of 
ethoxylation of from 5 to 50, preferably 8 to 1 5. at a level of from 5% to 80%, preferably 10% to 70%, by weight; 

A preferred partculate suds suppressor system useful herein comprises a mixture of an a&ylated sitoxan erf the 
type hereinabove disclosed and solid silica 

Th solkJ silk:a can be a fumed silica, a precipitated silca or a silica, made by the gel fonnatkxi technique. Th 
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stiica partfciGS suitabte have an average partici size of from 0. 1 to 50 micrtyneters, preferably from 1 to 20 micrometers 
and a surface area of at least 50m2/g. These silica panicles can be rencered hydrophobic by treating them with di- 
alkylsityl groups ancVor trialkylsityl groups ither bonded directly onto the silica or by means of a silicone resin. It is 
preferred to employ a silica the particles of which have been rendered hydrophobic with dimethyl and/or trimethyl silyl 
groups. A preferred particulate antifoam compound for inclusion in the detergent compositions in accordance with the 
invention suitably contain an amount ol silica such that the weight ratio of silica to silicone lies in the range from 1 100 
to 3:10, preferably from 1:50 to 1:7. 

Another suitable particulate suds suppressing system is represented by a hydrophobic silanated (most preferably 
trimethyl-silanated) silica having a particle size in the range from 10 n^ometers to 20 nanometers and a specific 
surface area above 50a)2/g, htimatefy admixed with dimethyl silicone fluic having a molecular weight in the range from 
about 500 to about 200.000 at a weight ratio of silicone to silanated silica d from about 1 :1 to about 1 :2. 

A highly preferred particulate suds suppressing system is described m EP-A-0210731 and comprises a silicone 
antifoam compound and an organic earner nrraterial having a melting pant in the range 5(fC to 85»C. wherein the 
organic carrier material comprises a nrKjnoester of glycerol and a fatty acid having a cart)on chain containing from 12 
to 20 cartjon atonre. EP-A-021 0721 discloses <^er preferred particulate suds suppressing systems wherein the organic 
carrier material is a fatty ackJ or alcohol havmg a cartxxi chain containing from 1 2 to 20 carbon atoms, or a mixture 
thereof, with a melting point of from 45"C to SO'C. 

Other highly preferred particulate suds suppressing systems are descrtoed n copending European Application 
91870007.1 in the nane of the Procter and Gamble Company which systems corrprise silicone antifoam compound, 
a earner material, an organic coating arterial and glycerol at a weight rado of glycerol : silicone antifoam compound 
of 1 :2 to 3: 1 . Copending European Application 91 201 342.0 also discloses fighly preferred particulate suds suppressing 
systems comprising sflicone antifoam compound, a carrier material, an organic coating material and crystalline or 
amorphous alumffiosilicate at a weight ratio of aluminosiltcate : silicone antifoam compound of 1 :3 to 3: 1 . The preferred 
carrner material in both of the above described highly preferred granular suds controlling agents is starch. 

An exemplary particulate suds suppressing system for use herein is a particulate agglomerate component, made 
by an aggtomeration process, comprising in combination 



from 5% to 30%, preferably from 8% to 15% by weight of the component of silicone antifoam compound, 
preferably comprising in combination polydimethyl siloxane and sSca; 

from 50% to 90%, preferably from 60% to 80% by weight of the component, of carrier material, preferably 
starch; 



(III) from 5% to 30%, preferably from 10% to 20% by weight of the component of agglomerate binder compound, 
where herein such compound can be any compound, or mixtures thereof typically employed as binders for 
agglomerates, most preferably said agglomerate binder compourxl comprises a C^s'<^^e ethoxylated alcohol 
with a degree of ethoxylation of from 50 to 100; and 

(iv) from 2% to 15%. preferably from 3% to 10%, by weight of C12-C22 hydrogenated fatty acid. 
Polymeric dye transfer inhibftinq aoents 



The detergent compositions herein nnay also comprise from 0.01% to 10 %, preferably from 0.05% to 0 5% by 
weight of polymeric dye transfer inhft>iting agents. 

The polymeric dye transfer inhibiting agents are preferably selected from polyamine Noxide polymers, copolymers 
of N-vinylpyrroltdone and N-vinylimidazole, polyvinylpyrrolidonepolymers or combinations thereof. 

a) Polyamine N-oxkte polvmers 

Polyamine N-oxide polymers suitable for use herein contain units havrg the following structure formula : 
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(1) 



Ax 

I 

R 



wherein P is a polymerisable unit, whereto the R-N-O group can be attached to, or wherein the R-N-C- group forms 
part of the polymerisable unit or a combination of both. 
A is 

II ^ 

NC. CO. c. 

■0-, -S-. -NsxisOof 1; 

R are alf)hatic, ethoxylated aliphatics, aromatic. h«erocyclic or alicyclic groups or any combination ttKreot whereto 
the nitrogen ot the N-O group can be attached or wherein the nitrogen of the NO group is part of these youps. 
The N-O group can be represented by the follo«nng general structures : 

o 

A 



0 

(Ri)x.N-(R2)y A 

(^3)2 or --N-(Ri)x 

30 Wherein R1 , R2. and R3 are aliphatic groups, aromatic, heterocyclic or alicyclic groups or combinatkra thereof, x 
or/and y or/and z is 0 or 1 and wherein the nitrogen of the N-O group can be attached or wherein the r^rogen of the 
N-O group forms part of these groups. The N-O group can be part of the polymerisable unit (P) or can be attached to 
the polymeric backbone or a combination of both. 

Suitable polyamine N^oxides wherein the N-O group forms part of the polymerisable unit comprise po»yamine N- 
35 oxides wherein R is selected from aliphatic aromatic, alicyclic or heterocyclic groups. One class of said polyamine N- 
cxides comprises the group of pofyamine N-oxides wherein the nitrogen of the N-O group forms part of »»e R-group. 
Preferred polyamine N-oxides are those wherein R is a heterocyclic group such as pyrridine, pyrrole, fndazole. pyr- 
rolidine, piperidine, quinoline, acridine and derivatives thereof. 

Another class of said polyamine N-oxides comprises the group of polyamine N^oxides wheren the ftirogen of the 
40 NO group is attached to the R-group. 

Other suitable polyamine N-oxides are the pofyamine oxides whereto the N-O group is attached to *te polymer- 
isable unit 

Preferred class of these polyamine N-oxides are the polyamine N-oxides having the general formuto (1) wherein 
R is an aromatic.heterocyclic or alicyclic groups wherein the nitrogen of the N-O functional group is part of said R group. 

4S Examples of these classes are polyamine oxides i^rein R is a heterocyclic compound such as pyrricfine. pyrrole, 
imidazole and derivatives thereof. 

Another preferred class of polyamine N-oxides are the polyamine oxides having the general formi^ (1) whereii 
R are aromatic, heterocyclic or alicyclic groups wherein the nitrogen of the N-O functional group is attad^d to said R 
groups. Examples of these classes are polyamine cobdes wherein R groups can be aromatic such as pteiyl. 

so Any polymer backbone can be used as tong as the amine oxkSe polymer fomned is water-soluble and has dye 
transfer inhibiting properties. Examples of suitable poJymeric backbones are polyvinyls, polyalkylenes. pdyesters, poi- 
yethers, polyamide, polyimides, polyacrylates and matures thereof. 

The amine N-oxide polymers of the present invention typically have a ratio of amine to the amine N-odde of 10:1 
to 1 :1000000. However the anrx>unt of amine oxide groups present in the pofyamine oxide polymer can ae varied by 

55 appropriate copolymerization or by appropriate degree of N-oxidation. Preferably, the ratio of amne to arnine N-oxide 
isfrom2:3in 1:1000000. M r pref rably from 1:4 to 1:1000000. most preferably from 1:7 to 1:1000000. The polymers 
of the present invention actually encompass random or bkx:k copolym rs wher on monomer type is si amine N- 
oxide and the other monomer type is ither an amine Noxkj ornol. Th amin oxkJe unit of the polyamne N^xides 
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has a PKa < 10, preferably PKa < 7, more preferred PKa < 6. 

Th polyamine oxides can be obtained in almost any degree of polymerisation. The degre of polymerisation is 
not critical provided the materiai has the desired water-solubility and dye-suspencfing power Typically, the average 
molecular weight is within the range of 500 to 1000,000; preferably from 1 .000 to 50.000, more preferably from 2.000 
to 30.000, most preferably from 3,000 to 20.000. 

b) Copolymers of N-vinvlpvrrolidone and N-vinvlimida2ole 

Preferred polymers for use herein may comprise a polymer selected from N-vinyfimidazole N-vinylpyrrolidone co- 
polymers wherein said polymer has an average molecular weight range from 5.000 to 50,000 more preferably from 
8,000 to 30,000, rTK)St pref erabJy from 1 0,000 to 20.000. The preferred N-vinylimidazoie N-vinylpyrrolidone copolymers 
have a molar ratio of N-vinylimidazole to N-vinylpyrroiidone from 1 to 0.2, more pr^erabfy from 0.8 to 0.3, most pref- 
erably from 0.6 to 0.4 . 

c) Polwinvlpvrrolidone 

The detergent compositions herein may also utilize polyvinylpyrrolidone CPVP* having an average molecular 
weight of from 2,500 to 400.000, preferably from 5,000 to 200,000. more preferably from 5.000 to 50,000. and most 
preferably from 5,000 to 15.000. Suitable polyvinylpyrrolidones are commercially vaifable from ISP Corporation, New 
York, NY and Montreal. Canada under the product names PVP K-15 (viscosity molecular weight of 10.000). PVP K- 
30 (average molecular weight d 40.000). PVP K-60 (average molecular weight of 160,000). and PVP K-90 (average 
molecular weight of 360.000). PVP K- 1 5 is also available from ISP Corporation. Other suitable polyvinylpynxjlidones 
which are commercially available from BASF Cooperation include Sokalan HP 165 axJ Sokalan HP 12. 

Polyvinylpyrrolidone may be incorporated in the detergent compositions herein at a level of from 0.01% to 5% by 
weight of the detergent, preferably from 0.05% to 3% by weight, and more preferably from 0. 1% to 2% by weight. The 
amount of polyvinylpyrrolidone delivered in the wash solution is preferably from 0.5 ppm to 250 ppm. preferably from 
2.5 ppm to 150 ppm, more preferably from 5 ppm to 100 ppm. 

d) Polyvinyloxazolidone 

The detergent compositions herein may also utilize polyvinyloxazolidones as polymeric dye transfer inhtoiting 
agents. Said polyvinyloxazolidones have an average molecular weight of from 2.500 to 400,000, preferably from 5.000 
to 200,000. more preferably from 5,000 to 50.000. and most preferably from 5,000 to 15,000. 

The amount of polyvinyloxazolidone incorporated in the detergent compositions may be from 0.01% to 5% by 
weight, preferably from 0.05% to 3% by wei^t, and more preferably from 0.1% to 2% by weight. The amount of 
polyvinyloxazolidone delivered in the wash solution is typically from 0.5 ppm to 250 ppm. preferably from 2.5 ppm to 
150 ppm. more preferably from 5 ppm to 100 ppm. 

e) Polyvinylimldazole 

The detergent compositions herein may also utilize polyvinylimidazole as polymeric dye transfer inhibitrig agent. 
Said polyvinylimidazoles preferably have an average molecular weight of from 2.500 to 400.000. more preferably from 
5,000 to 50,000, and most preferably from 5,000 to 15,000. 

The amount of polyvinylimklazole incorpoarted in the detergent compositions may be from 0.01 % to 5% by weight, 
preferably from 0.05% to 3% by weight, and more preferably from 0.1% to 2% by weight. The amount of polyvinylim- 
idazole delivered in the wash solution is from 0.5 ppm to 250 ppm. preferably from 2.5 ppm to 1 50 ppm, more preferably 
from 5 ppm to 100 ppm. 

Optical brightener 

The detergent compositions herein may also optionally contain from about 0.005% to 5% by weight of certain types 
of hydrophilic optical brighteners which also provide a dye transfer inhibition action. If used, the compositions herein 
will preferably comprise from about 0.01% to 1% by weight of such optical brighteners. 

Hydrophilic optical brighteners useful herein include those having the structural formula: 
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wherein is selected from anilino, N-2-bis-hydroxyethyl arxS NH-2-hydroxyethyl; Rg is selected from N-2-bis-hycrax- 
yethyl, N-2-hydroxyethyl-N-methylannino. rrwrphilino, chloro arxJ amino; and M is a salt -forming cation such as sodum 
or potassium. 

When In the above fomiula, is anilino. Rg is N-2-bis-hydroxyethyl and M is a cation such as sodium, the brqht- 
ener is 4,4',-bis{(4-anilino-6-(N-2-bis-tiydroxyethyl)-s-tria2ine-2-yl)aminol-2.2*-st(Ibenedisulfonic acid and disodum 
salt. This particular brightener species is commercially marketed under the tradename Tinopal-UNPA-GX by Gba- 
Geigy Corporation. Tmopal-UNPA-GX is the preferred hydrophilic optical brightener useful in the detergent conposi- 
tions herein. 

When in the above formula. R^ is anilino, Rg is N-2-hydroxyethyl-N-2-methytamino and M is a cation such as 
sodium, the brightener is 4.4'-bis[(4-anilino-6-(N-2-hydroxyethyl-N-methylamino)-s-tria2ine-2-yi)amino)2,2'-sti 
sulfonic acid disodium salt This particular brightener species is commercially marketed under the tradename Tropal 
SBM-GX by Ciba-Geigy Corporation. 

Whan in the above formula, R^ is anilino, Rg is morphilino and M is a catkxi such as sodium, the brightener is 4,4'- 
bis((4-anifino-6-rTKxphilBTO-s-triazine-2-yl)amino]2,2'-sti acid, sodium salt. This particular brighiaier 

species is commercially nrarketed under the tradename Tinopal AMS-GX by Ciba Geigy Corporation. 

The specific optical brightener species selected for use in the present invention provide especially effective :tye 
transfer inhibition perfonmance benefits when used in combination with the selected polymeric dye transfer inhibiting 
agents hereinbefore described. The connbinatkxi of such selected polymeric materials (e.g., PVNO and/or PVPVl) with 
such selected optksal brighteners (e.g., Tinopal UNPA-GX. Tnopal 5BM-GX and/or Tinopal AMS-GX) provides agnif- 
tcantfy better dye transfer inhibition in aqueous wash solutkxis than does either these two detergent compostion 
components when used a\one. Without being bound by theory. It is believed that such brighteners work this way becsLise 
they have high affinity for fabrics in the wash solution and therefore deposit relatively quick on these fabrics. The ext&it 
to which brighteners deposit on fabrics in the wash solution can be defined by a parameter called the "exhaustion 
coefftcienr. TTie exhaustion coefficient is in general as the ratio of a) the brightener material deposited on fabric to b) 
the initial brightener concentration in the wash Ikjuor Brighteners with relatively high exhaustion coefficients are the 
most suitable for inhibiting dye transfer In the context of the present inventkxi. 

Of course, it will be appreciated that other, conventional optical brightener types of compounds can optkx^ty be 
used in the present compositions to provide conventional fabrk: •brightness* benefits, rather than a true dye trawfer 
inhibiting effect. Such usage is conventranal and well-known to detergent formulations. 

Cationic fabric softening agents 

Catkxic fabrk: softening agents can also be incorporated into composrtkxis in accordance with the present irwen- 
tion. These may be present as distinct components or as components of the, hereinbefore described, hydrophotwafly 
activated clay materials. Suitable cationk; fabric softening agents include the water insoluble tertiary amines or cfibng 
chain amide materials as disclosed in GB-A-1 514 276 and EP-B-0 011 340. 

Catk3nc fabrk: softening agents are typically incorporated at total levels of from 0.5% to 1 5% by weight, normally 
from 1% to 5% by weight. 

Other oc^ona\ ingredients 

Other optkyial ingredients suitable for inclusion in the compositions of the inventkxi include perfumes, cotoursand 
filler salts, with sodium sulfate being a preferred filler salt. 

Form of the compositbns 

Th deterg nt compositions of the invention can be formulated in any desirable form such as powders, granuboss. 
past s. and tablets. 
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Solid compositions 

Th detergent connpositions of th invention ar preferably in the fornn of solids, such as powders and granules. 

The particle size of the components of granular compositions in accordance with the invention should preferably 
be such that no rnor that 5% of particles are greater than 1 .4mm in diameter and not more than 5% of particles ar 
less than 0.15nnm in diameter. 

The bulk density of granular detergent compositions in accordance with the present invention typically have a bulk 
density of at least 450 g/litre. nnore usuaSy at least 600 g/litre and more preferably from 650 ^itre to 1200 goitre. 

Making processes - granular compositions 

In general, granular detergent compositions in accordance with the present invention can be nr^de via a variety 
of methods including dry mixing, spray dirying, agglomeration and granulation. 

Laurtdrv washing methods 

The compositions of the inventk>n ney be used jn essentially any washing or cleaning m^hod. including machine 
laundry washing methods. 

Machine laundry methods herein typically comprise treating soiled laundry with an aqueous wash solution in a 
washing machine having dissolved or depensed therein an effective amount of a machine laundry detergent compo- 
sitwn in accord with the invention. The detergent can be added to the wash solution either via the dispenser drawer 
of the washing nrtachine or by a dispensing device. By an effective amount of the detergent conr^itkxi ft is meant 
from 40g to 300g of product dissolved or dispersed in a wash solution of volume from 5 to 65 litres, as are typical 
product dosages and wash solution volumes conrunonly employed in conventional machine Saundry methods. 

In a preferred washing method herein a dispensing device containing an effective amoutt of detergent product is 
Introduced into the drum of a front-toading washing machine before the commencement of the wash cycle. 

The dispensing device ts a container lor the detergent product which is used to deliver the product directly into the 
drum of the washing machine. Its volunrw capacity shoub be such as to be able to contain sufictent detergent product 
as would normally be used in the washing method. 

Once the washing machine has been toaded with laundry the dispensing device containing the detergent product 
is placed inside the drum. At the commencement of the wash cycle of the washing machine water is introduced into 
the drum and the drum periodically rotates. The design of the dispensing device shoukJ be such that it permits con- 
tainment of the dry detergent product kxjt then allows release of this product during the wash cycle in response to its 
agitation as the dnjm rotates and also as a result of its immersion in the wash water. 

To allow for release of the detergent product during the wash the device may possess a number of openings 
through which the product may pass. Aftematively, the device may be made of a material whach is permeable to liquid 
but impermeable to the solid product, yf^wch will allow release of dissolved product PreferaWy; the detergent product 
will be rapidly released at the start of the wash cycle thereby providing transient localised high cor»centrations of product 
in the drum of the washing machine at tNs stage of the wash cycle. 

Preferred dispensing devices are reusable and are designed in such a way that container integrity is nraintained 
in both the dry state and during the wash cycle. Especially preferred dispensing devices for use in accord with the 
invention have been described in the foflowing patents; GB-B-2. 157, 717, GB-B-2, 157, 7ia EP-A-0201376. EP-A- 
0288345 and EP-A-0288346. An article by J.Bland published in Manufacturing Chemist, November 1 989, pages 41 -46 
also describes especially preferred dispensing devices for use with granular laundry products which are of a type 
comnxHily know as the 'granulette*. 

Especially preferred dispensing devices are disclosed in European Patent Applicatkxi Publk:ation Nos. 0343069 
& 0343070. The latter Applicatkxi disctoses a device comprising a flexible sheath in the form of a bag extending from 
a support ring defining an orifice, the orfice being adapted to admit to the bag sufficient product for one washing cycle 
in a washing process. A portion of the washing medium flows through the orifice into the bag, dissolves the product, 
and the solutkxi then passes outwardly through the orifice into the washing medium. The support ring is provided with 
a masking arrangermnt to prevent egress of wetted, undissolved, product, this arrangement typically comprising radally 
extending walls extending from a central boss in a spoked wheel configuration, or a similar structure in which the walls 
have a helical form. 

Packaging for the compositions 

Commercially marketed executkx^ d the bleaching compositions can be packaged in any suitable contain r in- 
cluding those constructed from pap r, cardboard, plastic materials and any suitable laminates. A preferred packaging 
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execution is descnbed in copending European Application No. 93970U1.4. 
Abbreviations used in Examples 

In the detergent compositions, th abbreviated compon nt id ntrfications have th following meanings: 



10 



XYAS: 
25EY: 

XYEZ: 

'5 XYEZS : 

TFAA: 
20 Silicate : 
NaSKS-6 : 
Carbonate : 
Polycarboxylate : 
Zeolite A : 
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30 



35 



40 



4S 



so 



55 



Citrate : 
Percarbonate : 

TAED: 

Benzoyl Caprotactam : 

Protease : 

Amylase : 

Cellulase : 
Lipase ; 



Sodium C^x ' ^iy ^'^I sulfate 

A predominantly linear primary alcohol condensed with an average of Y moles 
of ethylene oxide 

A C^jj-C^y predominantly linear primary aicohol condensed with an average of Z moles 
of ethylene oxide 

' sodium alkyt sulfate conder^sed with an average of Z nrales of ethylene 
oxide per nx>le 

C,g-C|Q alky I N-methyl glucamide. 
AnK>rphous Sodium Silicate (SiOgiNa^ ratio - 2.0) 
Crystalline layered silicate of formula 6-Na2Si205 
Anhydrous sodium carbonate 

Copolymer of 1 :4 maleic/acrylic acid, average molecular weight about 80,000 

Hydrated Sodium Aluminosilicate of formula Nai2(Ai02SP2)i2-27H20 having a pri- 
mary particle size in the range from 1 to 10 microm^ers 

Tri-sodlum citrate dthydrate 

Anhydrous sodium percarbonate bleach coated with a coating of sodium silicate (Si^O: 
NaaO ratio = 2: 1 ) at a weight ratio of pacarbonate to sodium silicate of 39:1 

Tetraacetylethylenediamine particle ionr\e6 by aggJomerating TAED with citric acid 
and polyethylene glycol (PEG) of Mw=4,000 with a weight ratio of components of 
TAED:citric acid;PEG of 75:10:15. coafied with an external coating of citric acid at a 
weight ratio of agglomerate: citric acid coating of 95:5. 

Benzoyl caprotectam particle formed by agglomerating benzoyl caprolactam (BzCI) 
with citric acid and polyethylene glycd (PEG) of Mw=4,000. with a weight ratio of 
components of BzCI:citric acid: PEG d 63:21 : 16 with an external coating of citric acid 
at a weight ratio of agglomerate:crtric add coating of 95:5 

Proteolytic enzyme sold under the tradename Savinase by Novo Industries A/S with 
an activity of 13 KNPU/g. 

Amylofytic enzyme sold under the tradename Terrramyl 60T by Novo Industries A/S 
with an activity of 300 KNU/g 

Cellulosic enzyme sold by Novo Industries A/S with an activity of 1000 CEVU/g 

Lipolytic enzyme sold under the tradename Lipotase by Novo Industries A/S with an 
activity of 165 KLU/g 



CMC: 



Sodium cartx>xymethyl cellulose 
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HEDP: 
EDDS: 
5 DETPMP : 
PVNO: 

10 Flocculant : 
Clay 

Mn catalyst 

IS 
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1 , 1 -hydroxyethane diphosphonic acid 

Ethytenediamine -N, N'- disuccinic acid, [S,S] isomer in the form of the sodium salt. 
Di thyl ne triamm penta (m thylene) phosphonic acid. 

Poly (4-vinylpyridine)-N-oxide copolymer of vinylimidazole and vinylpyrrolidone hav- 
ing an average molecular weight of 10.000. 

Homopolymer erf ethylene oxide having an average nrwlecular weight of 1,000,000 
Calcium montmorillonite 

Mn»V2('"-0)3(^'<7-trimethyl-1,4,7-triazacycIononane)2(PF6)2. as described in U.S. 
Pat. Nos. 5.246.621 and 5,244,594. 



12% Silicone/stica, 18% stearyl alcohol,70% Suppressor starch In ganuiar form 



Granular Suds : 
Example 1 

The following laundry detergent compositions A to D were prepared in accord with the invention: 



2S 



30 



3S 



40 



45 



SO 



ss 
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A 


B 


C 


D 












45 AS/25 AS (3:1) 


9.1 


9.1 


9.1 


9.1 


35AE3S 


2.3 


2.3 


2.3 


2.3 


24E5 


4.5 


4.5 


4.5 


4.5 


TFAA 


2.0 


2.0 


2.0 


2.0 


Zeolite A 


10.2 


10.2 


10.2 


7.2 


Na SKS-6/citric acid 
(79:21) 


10.6 


10.6 


10.6 


10.6 


Carbonate 


7.6 




7.6 


7.6 


TAED 


6.3 


— 




2.3 


Benzoyl Caprolactam 




5.0 


5.0 


2.7 


Percarbonate 


22.5 


22.5 


22.5 


22.5 


Mn catalyst 


0.03 


0.02 


0.01 


0.05 


Clay 


12.0 


12.0 


12.0 


15.0 


Flocculant 


0.3 


0.4 


0.2 


0.5 


DETPMP 


0.5 


0.8 
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HDDS 






0.3 


0.75 


Protease 


0.55 


1.27 


0.55 


1.27 


Lipase 


0.15 


0.15 


0.15 


0.15 


Cellulase 


0.28 


0.28 


0.28 


0.28 


Amylase 


0.27 


0.27 


0.27 


0.27 


Polycarboxylate 


3.1 


3.1 


3.1 


3.1 


CMC 


0.4 


0.4 


0.4 


0.4 


PVNO 


0.03 


0.03 


0.03 


0.03 


Granular suds suppressor 


1.5 


1.5 


1.5 


1.5 


Minors/misc to 100% 











Exampte 2 ■ Comparative Performance Testing 

The following laundry detergent compositions E to H were prepared, E and G are comparative compositions and 
F and H are in accord with the invention: 
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E 


F 


G 


H 












45 AS/25 AS (3:1) 


9.1 


9.1 


9.1 


9.1 


35AE3S 


2.3 


2.3 


2.3 


2.3 


24E5 


4.5 


4.5 


4.5 


4.5 


TFAA 


2.0 


2.0 


2.0 


2.0 


Zeolite A 


10.2 


10.2 


10.2 


10.2 


Na SKS-6/citric acid 
(79:2\) 


10.6 


10.6 


10.6 


10.6 


Carbonate 


7.6 


7.6 


7.6 


7.6 


TAED 


7.3 


7.3 


2.3 


2.3 


Percarbonate 


22.5 


22.5 


22.5 


22.5 


Mn catalyst (ppm) 


40 


40 


400 


400 


Clay 




12.0 


-r- 


12.0 


Flocculant 


- 


0.3 




0.3 


DETPMP 


0.5 


0.5 






EDDS 






0.3 


0.3 
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Protease 


0.55 


0.55 


0.55 


0.55 


Lipase 


0.15 


0.15 


0.15 


0.15 


Cellulase 


0.28 


0.28 


0.28 


0.28 


Amylase 


0.27 


0.27 


0.27 


0.27 


Polycarboxylate 


3.1 


3.1 


3.1 


3.1 


CMC 


0.4 


0.4 


0.4 


0.4 


PVNO 


0.03 


0.03 


0.03 


0.03 


Granular suds suppressor 


1.5 


1.5 


1.5 


1.5 


Mlnors/misc to 100% 











Te«t protocoi 1 ■ cctour fading te>tinQ 

Ten sets erf bicoloured cotton swatches of size 30cm x 30cm were cut from each of two items of ckrthing having a 
spotted pattem irfiich were prewashed in a non-biological bteach-f ree heavy duty detergent. The items erf clothing were 
pyjanr^s made from a red fabric having blue spots and boxer shorts made from a blue fabric having green spots. 

The sets tabric swatches were subjected to one wash cycle h each of ten automatic washing machines (ie; ten 
wash cycles in trtaJ), with a drying step between each wash. The swatches were then assessed for colour fading using 
a well-established and reliable spectrophotonoetric method. 

In more deSad. a Miele WM W698 automatic washing machrie was employed, and the 40"C short cycle programme 
selected. Water o# 120 German hardness ( = 1.8 mol Ca2*/!itre) was used. lOOg of detergent, dispensed from a gran- 
ulette dispensng device was employed. One swatch of each fabric type was washed in each cycle along with a ballast 
load of 41 bs (approx 1 .9Kg) of clean sheets. 

Colour facfeig was assessed by measuring DE LAB readings using an X-rite (tradename) colour eye spectropho- 
tometer using the unwashed fabrics as references. 

Comparative testing 1 - colour fading 

The above test protocol 1 was followed in comparing the propensfty to cause colour fading of each of Compositions 
EtoH. 

The results obtained were as follows: 



DE (10 cycles) 


E 


F 


G 


H 


Blue shirt fabric 


42.4 


31.1 


45.4 


43.6 


Red pyjama fabric 


29.6 


22.6 


31.3 


24.6 


Overall (2 readings for each swatch) 


29.6 


20.7 


32.4 


23.1 



For each composition, the hi^er the DE value, th higher the colour fading of the fabrics washed with that com- 
position. 

A clear difference (statistically significant at th 95% confidence level) is s n between the lesser colour fading 
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observed for Composrtions F and H in accord with the invention versus th fading obtained with priof art Compositions 
E and G. 

Test protocol 2 - stain removal 

Two white c tton sheetsw were prewashed in a non-biological bleach-free heavy duty detergent. Tea stains were 
then applied to one sheet and coffee stains to the other. Sets of six test swatches of size Scm x 6cm were cut from 
each sheet. 

The sets of fabric swatches were subjected to one wash cycle in an automatic washing machine. The swatches 
were then assessed for removal of the coffee aid tea stains using a well-established lightness rroasurement method. 

In more detail, a Miele 756 WM auton^tic washing machine was employed, and the 40°C short cycle programme 
selected. Water of 12** German hardness ( = 1.8 mo! Ca2*/lltre) was used. lOOg of detergent, dispensed from a gran- 
ulette dispensing device was employed. One swatch of each fabric type was washed along with a ballast load of 41 bs 
(approx 1 .9Kg) of lightly soiled sheets. 

Stain removal was assessed by making LAB (lightness) measurements using the X-fite (tradename) colour eye 
spectrophotometer. An unstained cotton sheet was used as the reference. A stain removal index. DR, was calculated 
as follows: 

OR = (Lwashed ' ^nwashedV(L„nwashed ' L«fe„,««)X 100 

Comparative testing 2 ■ stain removal 

The above test protocol 2 was foflowed n comparing the efficiency of each of Compositions E and F in removing 
the tea and coffee stains. 

The results obtained were as foBows: 



DR (%) 


E 


F 


lea stain 


63 


81 


Coffee stain 


83 


81 



The stain renrwval obtained for each of Compositions E and F is shown to be comparable. Thus the presence of 
clay and clay floccubnt materia! in Composition F does not significantly compromise the stain removal capacity of that 
Composition versus that of Composition E. 



Claims 

1. A bleaching composition adapted for use in a laundry washing method containing 

(a) an oxygen-releasing bleach system; 

(b) a transition metal containing bleach catalyst; and 

(c) a clay mineral compourxi. 

2. A bleaching composition according to Claim 1 additbnally containing a clay flocculating agent 

3. A bleaching conriposition according to either of Clainr^s 1 or 2 wherein the clay mineral compomd is a smectite clay 
compound present at a level of from 0.05% to 40% by weight of the composition. 

4. A bleaching composition accortftng to Claim 3 wherein the smectite clay compound is selected from either of 
sodium or calcium montmorillonite. 

5. A bleaching composition according to any of Ciainns 1 to 4 wherein the clay mineral component has a largest 
particle dimension of from 0.01 mm to 800mm. 

6. A bleaching composition according to any of Claims 1 to 5 wherein the crystal lattic structure erf th clay mineral 
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compound has a cakxiic fabric softening agent substitut d therein. 

7. A bleaching compcsftlon according to any of Claims 2 to 6 wher in the clay flocculating agent is an organic poV- 
mencmaleralhavinganaveragemolecularwelghtof from 100,000 to 10000,000 pres nt at a level of from 0 005% 
TO 1 0% by weight d the composition. 

8. Ableaching composition according to Claim 7 wherein said organic polymeric material is selected from the 
nomopolymers of effiylene oxide, acrylamide and acrylic acid. 

9. A bleaching compositon according to any of Claims 2 to 8 wherein the weight ratio of clay mineral compound to 
clay flocculating agent is from 300: 1 to 1 :1 . ^ 

10. A bleachb,g composition according to any of Claims 1 to 9 wherein the oxygen-releasing bleaching system corr^ 
prises a hydrogen peroxide source and a peioxyacid bleach precursor corrpound. 

11. A bleaching composition according to Claim 10 wherein the hydrogen peroxide source is an inorganic perhydrate 

12. A bleaching compcsilion according to either of Claims 10 orll where the weight ratio of day mineral compound 
to peroxyacid bleadi precursor compound is from 1 0: 1 to 1 :5. 

13. A bleaching <»n^posaion according to any of Cb^ 
«x«lstlngof^A,lv^,K5)3(1.4.7^rimethyl-1,4.7-tria2acydonor«^ 

14 7-trazacyclononane)2-(CIO,)2; Mn'Vu-0)e(1,4.7-tria7acyclononaneU-(CI04)2; Mn"'Mn^(uO),(u-OAc), 
^ 1 .4,7-tria2acyclononane)2-(CIO,)3: Mn(1 ,4.7-trimethyf-l,4.7-triaza^clononane(OCH,),.(PF«V 

Co(2,2'-bispyridyl-amine)Cl2; Di-(isothio-cyanato)bispyridylamine.cobat (II); trl6dipyridylambie<:obalt (II) per- 
*kxate: Co(2 2-bispyridylamine)2- ©20104; Bis(2.2"-bispyridylamine) copper(ll) per-chlorate; tris(di-2-pyri- 
l^r^T. ^ll^^f^' ^ ^"(CFsSOa)^; Comi^ binuclear Mn complexed with tetra-N- 

SSjJesHSrtrt ' "^'"'^'"^ N4N^""'("-0)2Mn"'N4)* andppy2Mn>"(u-0)2Mnivbipy2J-(CI04)3 and 

14. The use. in a mettiod for washing stained fabrics, of a bleaching cotivosition containing an oxygen-releasing 
bleach system and a transition metal containing bleach catalyst wherer said composition contains a clay mineral 
compound to mhW damage to the fabrics during the wash. 



31 



